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1. INTRODUCTION
Study Overview
Access to primary care is a multifaceted concept in healthcare, involving an array of
factors that may impact an individual’s ability to access care. The idea that access to
primary care may pertain to physical distance to a medical provider; the number of
healthcare providers or specialists in a geographical area; or even personal patient
characteristics, like language barriers or mistrust of medical providers, is quite daunting.
What is even more problematic is that poor access to primary care could give rise to
sicker individuals, unnecessary costs, avoidable deaths, and higher rates of illness, injury,
or disability, which all can negatively affect individuals, families, communities, and
hospital systems (Ubri & Artiga, 2016). Because of these compelling circumstances and
additional factors, such as quality and costs of medical care, the nation’s leaders have
continuously deliberated and designed healthcare policies to promote access to quality
care.
One of the most influential factors impacting access to primary care is the
creation, implementation, and subsequent funding of federal healthcare legislation,
policies, and programs. For example, the Emergency Medical Treatment and Active
Labor Act (EMTALA) of 1986 aimed to increase access to hospital emergency medical
services and to eliminate “patient dumping” (Zibulewsky, 2001, para. 1), which occurred
when hospital emergency departments (ED) transferred or referred patients to another
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medical facility due to the patient’s lack of insurance or ability to pay (Zibulewsky,
2001). Although healthcare legislation aims to create equity in healthcare, many
Americans still lack access to quality medical care due to a host of reasons, including
their race/ethnicity (Gaskin & Hoffman, 2000) or socioeconomic factors like income
(Billings et al., 1993) and employment (Ricketts, Randolph, Howard, Pathman, & Carey,
2001).
In an effort to increase access to primary care, improve quality of care, and
decrease unnecessary costs in healthcare, legislators created the Patient Protection and
Affordable Care Act (PPACA) of 2010, commonly referred to as the Affordable Care Act
(ACA). Initially, some of the ACA’s fundamental provisions included mandates such as
(a) expanding Medicaid eligibility to 138% of the federal poverty level (FPL) in all
states1, (b) modifying Medicaid eligibility, allowing individuals with low incomes and
without dependents to be eligible for Medicaid, (c) requiring individuals to secure health
insurance or face a tax penalty, and (d) allowing children to stay on their parents’ health
insurance until their 26th birthday. However, several provisions, specifically the mandated
Medicaid expansion, became a legal battle between individual states and the federal
government, prompting a significant change in the law—voluntary Medicaid expansion
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Federal Poverty Level (FPL) data are estimates from 2016. In the 48 contiguous states, the FPL is $16,394
gross yearly income for individuals and $33,534 gross yearly income for a family of four; however, both
Alaska and Hawaii have slightly higher FPL guidelines than other states. In Alaska, for gross annual
income, 138% of the FPL is $20,479 for individuals and $41,924 for a family of four. In Hawaii, for gross
annual income, 138% of the FPL is $18,865 for individuals and $38,571 for a family of four (Foundation
for Health Coverage Education, n.d.).

3

instead of mandated Medicaid expansion for all states. This very change in healthcare
policy may have impacted individuals’ access to primary care based on what state they
lived in and their state’s leading political party—Democratic or Republican.
The purpose of this study is to evaluate Medicaid expansion under the ACA by
examining access to primary care. Access to primary care was measured by the number
of preventable hospitalizations (PH)2 due to ambulatory care sensitive (ACS) conditions,
which are considered conditions or illnesses for which appropriate and timely ambulatory
care can reduce the occurrence of an ED visit and/or hospital admission by either
adequately preventing, controlling, or managing the illness (Billings et al., 1993). The
number of PH due to ACS conditions in states that expanded Medicaid were compared to
the number of PH due to ACS conditions in states that did not expand Medicaid. Using
PH due to ACS conditions as an evaluation tool for programs and policies is a plausible
approach to measure access to primary care (A. D. Brown et al., 2001; Ricketts et al.,
2001). It is worthwhile to evaluate whether or not voluntary Medicaid expansion under
ACA influenced access to primary care.
Research Aims and Hypothesis
We investigated access to primary care by examining the number of PH due to
ACS conditions in four Medicaid expansion states—Arizona (AZ), Kentucky (KY), New
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Preventable hospitalizations are also commonly referred to as avoidable hospitalizations (AHs) in the
access to care literature (Billings & Teicholz, 1990; Parchman & Culler, 1994).
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Jersey (NJ), and New York (NY). These states expanded Medicaid on January 1, 2014.
Subsequently, their number of PH due to ACS conditions were compared to the number
of PH due to ACS conditions in four states that did not expand Medicaid—Florida (FL),
Georgia (GA), South Carolina (SC), and Wisconsin (WI). As of January 1, 2018, these
four states had not expanded their Medicaid programs. The ACA’s Medicaid expansion
allows for a quasi-experimental study or “natural experiment” to evaluate healthcare
policy. Data analysis examined eight pre-intervention time points over two years (January
1, 2012 – December 31, 201) and compared them to seven quarterly post-intervention
time points over two years (January 1, 2014 – September 30, 2015)3. The intervention
was defined as the change in healthcare policy, which was the implementation of the
ACA’s voluntary Medicaid expansion effective January 1, 2014.
Below are the study’s specific aim and hypothesis:
Aim 1: Identify key population, health systems, and policy variables that may impact the
effect of Medicaid expansion at the state level.
Aim 2: Identify the most sensitive and specific way to define PH for the purpose of
examining Medicaid expansion.
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At the time of analysis, 2015 data were only available for AZ and WI.
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Aim 3: Operationalize the population, health system, and policy variables and combine
those with data extracts to test the effect of Medicaid expansion on access to primary
care.
Hypothesis: States with Medicaid expansion will have a greater decrease in the
number of PH due to ACS conditions in the years after Medicaid expansion than PH
observed in non-Medicaid expansion states
Rationale: Those who gained health insurance through ACA and/or Medicaid
expansion may be more inclined to access primary care over time, thus lessening
their need or likelihood to be hospitalized for preventable conditions years after
expansion.
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2. Literature Review
Background & Theoretical Model
Federal and state governments, elected officials, court decisions (or nondecisions), legislation enactment (or non-enactment), individuals, and insurance
companies can influence access to primary care. Consequently, access to primary care is
a versatile concept, incorporating an array of variables that influence an individual or
family’s ability to receive and maintain care. Even more challenging is the technique by
which policymakers and policy evaluators accurately measure and evaluate access to
primary care (Aday & Andersen, 1974). When examining access to primary care,
researchers must account for several factors related to the individual, organization, and
policy (Aday & Andersen, 1974). According to the Aday and Andersen (1974) theoretical
model studying access to primary care, the following personal and environmental factors
can considerably influence access to primary care: health policy, delivery of care,
individual characteristics, utilization of care, and patient satisfaction (Appendix A).
Health Policy
Legislation and subsequent policies can impact access to basic healthcare. The
main goal of most health care policy is to influence access to primary care (Aday &
Andersen, 1974). Over the last three centuries, healthcare reform in the United States has
been a progressive, yet tumultuous, campaign for the country’s legislators as well as
Americans accessing basic healthcare services.
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Land-Grant Bill for Indigent Insane Persons. One of the country’s first attempts
at national healthcare considered providing healthcare assistance to the indigent
population. In 1854, the country’s elected officials debated the need for and provision of
land grants to build asylums for poor and mentally disabled persons (Disability History
Museum, 2017). However, the bill was ineffectual and did not compel the country’s
leaders to create legislation to assist the country’s poor and mentally-incapable
population.
Bureau of Refugees, Freedmen, and Abandoned Lands. In 1865, previously
enslaved African Americans were the intended beneficiaries of another manifestation of
healthcare reform—the Bureau of Refugees, Freedmen, and Abandoned Lands—also
known as the Freedmen’s Bureau (National Archives, 2016). In regards to healthcare, in
the south, the Freedmen’s Bureau operated several hospitals to provide medical care and
improve health outcomes for former slaves and poverty-stricken Whites (National
Archives, 2016). The passage of the land grants bill for poor and mentally disabled
persons was unsuccessful, and the Freedmen’s Bureau had little success due to harsh Jim
Crow laws, intimidating and controlling former slaves, especially in southern states.
However, even with a racially-divided country and economic turmoil, the 20th century led
to some of the most progressive healthcare reform seen in this country.
Blue Cross Blue Shield. The development of the Blue Cross Blue Shield started
in the 1920s when more women began having babies in hospitals and needed assistance
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paying for medical and emergency services. According to Blumberg and Davidson
(2009), in Dallas, Texas, school teachers and physicians at Baylor hospital developed an
arrangement where teachers would pay a monthly monetary fee to receive medical
services; here is where the country begins to see the creation and development of the first
modernized insurance plan—Blue Cross—to increase access to vital medical services.
Social Security Amendments of 1965. In the 1960s, American citizens were
spectators of one of the most monumental examples of national healthcare reform in this
country with the passage of the Social Security Amendments of 1965, creating both
Medicare and Medicaid in an attempt to increase access to healthcare for vulnerable
populations. While Medicare is funded entirely by the federal government and provides
health insurance for those 65 years and older, Medicaid is a voluntary, state-based
program, partially funded by the federal government for indigent populations. Medicaid
provides health insurance to indigent families, including children, individuals with
disabilities, and also people with end-stage renal disease (ESRD). The country would not
see pioneering national healthcare legislation again until 45 years later.
Emergency Medical Treatment and Active Labor Act (EMTALA) of 1986. This
particular legislation brought about a transformation regarding the manner in which
hospitals and staff members, especially in the emergency departments (ED), cared for
indigent patients. The goal of EMTALA was to increase access to emergency medical
services and to eliminate “patient dumping” (Zibulewsky, 2001, para. 1), which occurred
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when hospitals transferred or referred patients to another medical facility due to lack of
insurance or ability to pay (Zibulewsky, 2001).
The Patient Protection and Affordable Care Act (PPACA) of 2010. Former
President Barack Obama and supporters aspired to increase access to primary care with
this landmark legislation. The Patient Protection and Affordable Care Act (PPACA) of
2010, generally called the Affordable Care Act (ACA), or “Obamacare,” set the
precedence as one of the nation’s most revolutionary national healthcare reforms to
increase access to primary care, affordability of care, and quality of care. Initially, in
theory, the legislation was to expand healthcare to millions of Americans by mandating
all states expand Medicaid to all populations earning less than 138% of the federal
poverty level (FPL), which, in 2016, was $16,394 gross yearly income for individuals
and $33,534 gross yearly income for a family of four (Foundation for Health Coverage
Education, n.d.).4 However, in June 2012, the Supreme Court “applied a theory of
coercion” (M. Musumeci, 2012, p. 5), striking down the federal government’s mandate
for state Medicaid expansion without financial repercussions to states, thus giving states
the option to voluntarily expand Medicaid or opt out of expansion without any monetary
penalties from the federal government (Graves, 2012). The court’s decision not only
created new legislation by modifying ACA, but it may, presumably, have had a

4

Federal Poverty Level (FPL) is an estimate from 2016 data. Both Alaska and Hawaii have slightly higher
FPL guidelines than the other states. In Alaska, for gross annual income, 138% of the FPL is $20,479 for
individuals and $41,924 for a family of four. In Hawaii, for gross annual income, 138% of the FPL is
$18,865 for individuals and $38,571 for a family of four (Foundation for Health Coverage Education, n.d.).
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detrimental impact on access to primary care and health outcomes of millions of
Americans with low incomes, especially for people living in states that chose not to
expand their Medicaid program.
Provisions of the ACA included (a) expanding Medicaid eligibility to 138% of the
FPL in all states; however, the Supreme Court ruled this mandate unconstitutional, (b)
modifying Medicaid eligibility, allowing individuals with low incomes and without
dependents to be eligible for Medicaid, (c) creating an online health insurance market
offering various plans and rates, (d) requiring individuals to secure health insurance or
face a tax penalty, and (e) creating subsidies for individuals and families to help pay for
health insurance who were between 100 and 400% of the FPL (Graves, 2012). Although
the ACA was successfully signed into law, it was, and still is, met with much opposition
and literally divided the country between states expanding Medicaid and those states
opting out of expansion.
In addition to health policy, the very environment surrounding healthcare policy
may potentially impact financing or resources and have a negative impact on access to
primary care. There is no better example than the ACA’s supporters and opponents across
the country. States with either Republican governors or Republican-led state legislatures
were more likely to opt out of Medicaid expansion while states with Democratic
governors or majority Democratic statehouses chose to expand Medicaid (Appendix B).
Furthermore, opt-out states have a median eligibility of 48% of the FPL while states that
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chose to expand Medicaid have a median eligibility of 113% of the FPL, which is
relatively closer to the federal government’s 138% guideline; additionally, all of the optout states do not offer Medicaid coverage to adults without dependents, which is an
important provision of the ACA’s Medicaid expansion (Rudowitz & Stephens, 2013). In
fact, many governors in opt-out states cited constrained state budgets and uncertainty
regarding the federal government’s ongoing financial support towards Medicaid
expansion; however, governors in states that expanded believed expansion would
increase access by covering the uninsured population, improve health outcomes, and save
tax dollars (Sommers & Epstein, 2013). Thus, the healthcare environment and these very
decisions and attitudes towards Medicaid expansion will undoubtedly impact access to
primary care in this country.
Delivery of Care
According to Aday and Andersen (1974), delivery of care encompasses
characteristics associated with resources and organization. Resources may include the
number of primary care physicians (PCP) or specialists in a geographical area. For
instance, a shortage of PCPs can adversely impact access to primary care, forcing those
newly insured to wait longer for an appointment or utilize the ED as a primary source of
care (Hart, 2009). Resources could also include skills, expertise, services, and monetary
support. Examples include whether or not an institution is a teaching hospital, which may
have more specialized care available to patients; how many beds a hospital may have
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within its facilities; and the amount of funding the hospital receives for uncompensated
care. Another example is the state’s reimbursement amount to physicians for Medicaid
patients. Low reimbursement rates for Medicaid can cause either (a) private physicians to
reject patients with Medicaid (Gottlieb, 2011; Price & Eibner, 2013) or (b) private
physicians to see a limited number of Medicaid patients (Basu, Friedman, & Burstin,
2004), thus reducing access to primary care.
Organization of care includes two distinct components—entry and structure
(Aday & Andersen, 1974) (Appendix A). While entry refers to how the patient enters the
healthcare system and the time to receive care, structure includes what medical
professional(s) the patient may come in contact with once in the healthcare system (Aday
& Andersen, 1974). One example regarding entry and structure is the ED. When a patient
enters the ED, have they entered on the advice of their PCP, or is the patient seeking
usual and primary care in the ED? Furthermore, once patient intake is completed, is the
patient seen by an attending, resident, medical student in training, nurse practitioner, or
another medical professional? Will the day of the week or time of the day or night affect
who the patient sees in the ED or what emergency services may be rendered? These
variables are all interconnected and can affect access to primary care.
Population Characteristics
A thorough review of population characteristics separates predisposing or
personal characteristics from enabling characteristics or individual-level resources and
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defines mutable versus immutable characteristics; mutable factors consist of those
characteristics that can be changed compared to those that cannot be changed
(immutable) (Aday & Andersen, 1974). Predisposing characteristics may be an
individual’s age, sex, religion, or race/ethnicity; these are also considered immutable
predisposing characteristics. Or, another predisposing characteristic could be the
individual’s care-seeking behavior (Billings, Anderson, & Newman, 1996; Gaskin &
Hoffman, 2000); however, this particular predisposing characteristic may be considered
mutable since individual behavior can be modified.
Individual-level resources include characteristics related to an individual or
family’s community or socioeconomic status (SES). Indicators of SES, such as income,
education, and employment, are mutable variables since they could potentially change
over time. However, immutable, individual-level means or resources may include the
number or type of hospitals in the community, the number of safety net clinics in the
community, and personal values that may not change or take time to change. For
example, if a person values healthcare professionals and their opinions, this may be
considered a helpful attitude and positively influence access to primary care; conversely,
if there is mistrust of medical professionals in certain communities or populations, this
could potentially negatively impact access to primary care.
Although evaluating and assessing access to primary care is difficult due to the
various and interconnected factors, researchers offer expert advice regarding datasets
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which may be valuable for access to primary care research studies. Household surveys
are optimal to collect data on populations at risk; census records and clinic administrative
records may be more valuable when collecting community data (Aday & Andersen,
1974). For example, both the Current Population Survey (CPS) and the Behavioral Risk
Factor Surveillance System (BRFSS) are nationally representative annual household
surveys and ideal for collecting data related to population characteristics (Sommers,
Baicker, & Epstein, 2012). Researchers may use CPS to determine health status
outcomes, such as self-reported health (Sommers et al., 2012) or provide baseline
demographics, income, or education data (Allen et al., 2010). Additionally, BRFSS
supplies data on health status, such as self-reported physical and mental health and
diagnoses of chronic illnesses like high blood pressure, diabetes, and asthma (Allen et al.,
2010). BRFSS also provides information regarding individual’s likelihood of delaying
care due to cost (Pande, Ross-Degnan, Zaslavsky, & Salomon, 2011; Sommers et al.,
2012).
Utilization of Care
Another component of access to primary care is utilization, which examines what
services are used, who provides the care, and the nature of the visit. Aday and Andersen
(1974) stated that, “The utilization of health services may be characterized in terms of its
type, site, purpose, and the time interval involved” (p. 214). Utilization data may be
collected from administrative hospitalization data (objective) or from community and/or

15

national surveys (subjective). For instance, when collecting administrative hospitalization
data, the researcher may need to describe the type of ED visit, the purpose of the visit,
and the time a patient spends in the hospital if he or she is admitted or the length of stay
(LOS). Regarding type of ED visit, if a patient is admitted to the hospital from the ED,
then it is considered an inpatient ED visit; however, if the patient is not admitted to the
hospital from the ED, then this is an outpatient ED visit (Chen, Scheffler, & Chandra,
2011). As for the purpose of the ED visit, researchers have used an approach to
characterize several types of ED visits: non-preventable, emergent ED visits; preventable,
emergent ED visits; and avoidable ED visits for conditions which could have been treated
in the ambulatory setting (Taubman, Allen, Wright, Baicker, & Finkelstein, 2014).
Additionally, the rate of PH as a result of ACS conditions can determine and,
actually, quantify patient utilization. In short, ACS conditions are considered conditions
or illnesses where appropriate and timely ambulatory care can reduce the occurrence of
an ED visit by either adequately preventing, controlling, or managing the illness (Billings
et al., 1993). Examples of PH for ACS conditions include, but are not limited to, asthma,
hypertension, congestive heart failure (CHF), chronic obstructive pulmonary disease
(COPD), and diabetes (Bindman et al., 1995b; Oster & Bindman, 2003).
In addition to the objective measures of patients’ utilization rates, depending on
the researcher’s intent and availability of data, subjective data may be collected and
analyzed to determine the individual’s personal account of healthcare utilization.
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Research study participants’ subjective data regarding utilization may be derived from
mail and phone surveys (Allen et al., 2010). Additionally, several national surveys can
provide subjective data measuring utilization. One example is the Agency for Health
Research & Quality’s (AHRQ) Medical Expenditure Population Survey (MEPS) where
researchers may examine the use of preventative services or if an individual has a usual
source of care (Han, Nguyen, Drope, & Jemal, 2015). Another example is the National
Center for Health Statistics’ (NCHS) National Health Interview Survey (NHIS), a crosssectional survey, which identifies type of health insurance, overnight hospitalizations, or
hospital ED visits within the past 12 months (Wherry & Miller, 2016). Although
objective and subjective data each have their respective advantages and limitations,
subjective data may be the best approach to document the patient’s perspective regarding
the usage of health services (Bindman et al., 1995b). However, subjective data is limited
in regards to recall bias since it is self-report data.
Patient Satisfaction
Satisfaction with healthcare has similar dimensions to consumer satisfaction in
economic markets. For instance, when purchasing food from a restaurant, a consumer
may be focused on the quality of their dining experience, the time it took to prepare the
meal, the cost of entrees, and the courtesy of the server. There is not much difference in
the healthcare environment; patients may be concerned with the quality of a medical
facility, wait time to see a medical professional, cost of medical services provided, and
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attentiveness of medical staff. In the Access to primary care Framework, aspects of care
like convenience, cost, coordination, courtesy, information, and quality can impact
patient satisfaction and even access to primary care (Aday & Andersen, 1974).
There are several methods for measuring satisfaction, including self-report data
and national survey data. Studies may use self-report data to measure quality of care or
patient satisfaction, including randomized control trials (RCTs) (Wagner & Bledsoe,
1990). Or, studies can use national survey data, like MEPS, to measure costs and quality
of care (Han et al., 2015). Researchers may choose varying survey instruments or data
sources to measure consumer satisfaction; the method of data collection may depend on
resources, including time, funding, expertise, and data availability.
Factors related to access to primary care
Although access to primary care is a multifaceted concept with numerous
variables that impact access to primary care (i.e. health policy, healthcare systems and
delivery of care, population characteristics, and patient satisfaction), researchers have
attempted to define, measure, and evaluate varying populations’ access to primary care.
To objectively measure access to primary care, researchers have examined the
rate of PH for ACS conditions in a specific population or geographic area. There is
overlapping consensus among health services researchers, physicians, and methodologists
regarding which conditions are sensitive to access to quality primary care (A. D. Brown
et al., 2001; Sanderson & Dixon, 2000). For instance, A. D. Brown et al. (2001) formed
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three panels—a Delphi, a modified Delphi, and a questionnaire-based survey—of
physicians, surgeons, and rural physicians to develop consensus regarding ACS
conditions; the three panels coalesced on the following ACS conditions: asthma, angina
pectoris, pelvic inflammatory disease (PID), immunization preventable infections, otitis
media, gastrointestinal ulcer, hypertension, and CHF. Although methodological
differences may impact findings and external validity, it is worthwhile to review the
literature of research studies that used ACS conditions to measure access and discuss
their findings (Appendix C). The following paragraphs discuss some of those findings
from the extant literature regarding income, race/ethnicity, and insurance status and their
impact on individuals’ access to health care.
Income. Based on extant research studies, traditionally underserved populations
(i.e. those with low incomes and minorities) are more likely to experience PHs due to
ACS conditions. According to numerous research studies, income is considered a
predictor for one’s access to primary care (Begley, Slater, Engel, & Reynolds, 1994;
Billings et al., 1996; Billings et al., 1993; Bindman et al., 1995b; Pappas, Hadden, Kozak,
& Fisher, 1997; Parchman & Culler, 1994; Ricketts et al., 2001; Shi, Samuels, Pease,
Bailey, & Corley, 1999). For example, Billings et al. (1996) investigated the trend in
access to primary care from 1982 to 1993 in major cities in Canada and the United States
and found that people with a low income had a 2.8 times greater likelihood of
experiencing a PH in 1982; however, by 1993 their odds of experiencing a PH had grown
to 3.4 times greater chance compared to those with a higher income.
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Low income is also associated with less availability of specialist care which could
also affect access to primary care. In an analysis of correlation, Parchman and Culler
(1994) found that pediatricians (r = .46) and general internists (r = .46) were more likely
to practice in high-income areas compared to family physicians (r = -.11) and general
practitioners (r = .23). Additionally, once controlling for income, for every increase in
one family physician or general practitioner, researchers found there was a 2.75 reduction
in PH admissions per 10,000 population. Lastly, researchers found several inverse
relationships: (a) as the number of family practitioners and general practitioners
increased, rates of PH decreased and (b) as area income increased, rates of PH decreased
(Parchman & Culler, 1994). Thus, from this study, it is quite plausible that low income
areas may have decreased physician density, which in turn, may negatively impact
individual’s and families’ access to primary care.
Race. In addition to income, race, particularly African American race, is
associated with higher rates of PHs for ACS conditions. Previous research literature
illustrates the disparity in access to primary care determined by race (Basu et al., 2004;
Bindman et al., 1995b; Gaskin & Hoffman, 2000; Kozak, Hall, & Owings, 2001; Oster &
Bindman, 2003; Pappas et al., 1997; Ricketts et al., 2001; Shi et al., 1999). For example,
researchers analyzed 1990 National Hospital Discharge Survey (NHDS) data and
reported that Blacks, aged 0-64 years old, compared to Whites, who were of similar age,
had more than twice the rates of PH than Whites (Pappas et al., 1997). Years later, Kozak
et al. (2001) used NHDS to analyze data from 1980-1988 and found the following trend:
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PH rates for Whites decreased from 53.8 to 49.1, but PH rates for Blacks increased from
92.5 to 113.5. Although different factors may play a part in differences in access to
primary care between races, it is important to note that there is a significant difference
and trend in access to primary care between Blacks and Whites over the past three
decades.
Insurance status. A patient’s insurance status may also be associated with his or
her access to primary care and utilization of care. In many studies, outcomes of uninsured
patients and Medicaid patients were compared to insured patients; in these studies,
uninsured and Medicaid patients tended to have higher PHs for ACS conditions than
privately insured patients (Billings & Teicholz, 1990; Kozak et al., 2001; Oster &
Bindman, 2003; Smulowitz et al., 2011; Weissman, Gatsonis, & Epstein, 1992).
However, caution should be exercised when making generalizations as these groups may
be characteristically different. Medicaid, uninsured, and privately insured patients could
vastly differ in income, behaviors, education, diet, lifestyle, employment, and health
status which can all impact care-seeking behaviors (Basu et al., 2004). Or, as discussed in
Sommers et al. (2012), Medicaid participants may tend to be older and sicker than their
counterparts.
To summarize, for decades, race, income, and insurance status have been
continuous predictors of poor access to primary care. However, currently, health
professionals and researchers have yet to identify exactly why this is the case.
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Medicaid Expansion Research Studies
Because health policy is a remarkably influential variable in the access to primary
care conceptual model, it is important to understand how health policies affect access to
primary care. It is also necessary to consider the literature pertaining to Medicaid
expansion, especially with the passage of the ACA and the politically-contradictory
views regarding Medicaid expansion across the nation. Studies investigating and
evaluating health policies regarding Medicaid expansion should be discussed in detail in
order to move forward with research studies evaluating effects of the ACA.
Numerous research studies have examined the impact of Medicaid expansion. In
this section, some of those studies and their findings will be discussed. An important
aspect to note, in this section only, is the categorization of the studies based on their
research design—observational study, quasi-experimental, or RCT. Although this section
is not a systematic literature review, the intended goal is to describe extant research
findings regarding Medicaid expansion.
Observational Studies
Although observational studies are easy to conduct, their limitations must be
taken into account. One huge disadvantage for observational studies is they may control
for race, income, education, and other observed characteristics through propensity score
matching (PSM) or some other methodological approach; however, they cannot account
for unobserved differences in populations which may lead to bias in reported findings
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(Levy & Meltzer, 2008). Depending on the dataset and included variables, unobserved
differences could be related to health status, disease severity, lifestyle, diet, and other
factors and variables the researcher may not have access to. Because of this limitation, it
is difficult to isolate a treatment effect in populations that differ significantly (Taubman
et al., 2014). However, regardless of the limitations, observational studies with rigorous
methods can provide findings relevant for discussions.
Han et al. (2015) analyzed 2010-2012 MEPS data to determine the difference in
access to primary care, utilization, and health status of individuals in states that chose to
expand Medicaid compared to individuals in states that opted out of expansion.
Researchers found several notable findings. People in non-expansion states had less
perceived access to primary care, less healthcare utilization, and were more likely to
report fair or poor mental health compared to comparison states which expanded
Medicaid. Regarding access to primary care, significantly more people in expansion
states identified an usual place of care compared to non-expansion states (64.5% vs.
56.5%, p<0.05). In non-expansion states, people were less likely to receive a dental
checkup (37.7% vs. 42.7%), routine medical checkup (50.2% vs. 54.1), and flu
vaccination (24.8% vs. 27.7%) in the past year compared to their counterparts in
expansion states (p<0.05). Based on these findings, it appears Medicaid expansion (vs. no
expansion) has a positive effect on access to primary care, utilization, and mental health.
However, with the limitations associated with observational studies as well as the
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limitations cited in the study (i.e. low response rate, self-report data, and recall bias), the
findings should be interpreted with caution (Han et al., 2015).
Quasi-Experimental Studies
Quasi-experimental studies offer more advantages than observational studies;
however, they are still not considered the “gold standard” of research as with RCTs.
Quasi-experimental studies, often termed natural experiments, are ideal for policy
evaluation (Levy & Meltzer, 2008). One particular advantage of quasi-experimental
studies is researchers have some control regarding the treatment timeline. For example, a
researcher can determine a specific pre-and post-intervention timeline which can help
isolate the treatment effect and generate more reliable findings. However, one
disadvantage of quasi-experimental studies is the limited generalizability. According to
Levy and Meltzer (2008), findings from quasi-experimental studies are usually limited to
the population studied in the research project.
Quasi-experimental studies examining the effect of Medicaid expansion have a
range of findings (Appendix D). Medicaid expansion was associated with increased
diagnoses of diabetes and high cholesterol (Wherry & Miller, 2016), healthcare
utilization (Chen et al., 2011; Wherry & Miller, 2016) and better health status (Sommers
et al., 2012). Additionally, Medicaid expansion was associated with a decreased number
of uninsured individuals (Pande et al., 2011), a decreased number of people going
without healthcare due to costs (Pande et al., 2011; Sommers et al., 2012), decreased
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number of people reporting not having a PCP (Pande et al., 2011), and decreased
mortality (Sommers et al., 2012). However, five years after Medicaid expansion in
Massachusetts, there were no significant changes in clinical outcomes, including
cholesterol, AlC, or systolic blood pressure (Stryjewski, Zhang, Eliott, & Wharam, 2014)
(Table 1).
Lastly, although Lurie, Ward, Shapiro, and Brook (1984) and Lurie et al. (1986)
investigated the impact of Medicaid termination and not expansion in California, it is
important to understand how discontinued Medicaid benefits may affect health outcomes.
In California, six months after the termination of Medicaid benefits (Medi-Cal), on a 100point General Health Perceptions scale, medically indigent patients experienced an
average decrease of eight points (47.1 to 39.1) in health status versus the comparison
group, who experienced a decrease of 0.7 points (39.3 to 38.6) in health status (p<
0.0001); hypertensive patients experienced an average increase in diastolic blood
pressure of 10mmHg (85.4mmHg to 95.4 mmHg, p<0.001); and diabetic patients
experienced a 1.5% increase in A1C (10.2 to 11.7, p<0.001) (Lurie et al., 1984).
Furthermore, one year after termination of Medi-Cal, (Lurie et al., 1986) reported 19% of
hypertensive patients had a diastolic blood pressure greater than 100mmHg compared to
3% of the same patients at baseline one year earlier (p<0.01). Over the same one year
period, general health decreased from 47.1 at baseline to 36.7 at one year which
amounted to a change in -10.4 (p<0.001) (Lurie et al., 1986). From these findings, it
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appears termination of Medicaid benefits can negatively impact those with chronic
conditions and adversely impact general health status.
Although quasi-experimental studies examining the effect of Medicaid expansion
have some limitations, one aspect worth mentioning is that many of the findings are
similar to findings seen in RCT in the following section: (a) no significant difference in
clinical outcomes (blood pressure, cholesterol, or diabetes), (b) increased utilization, (c)
increased probability of PCP or usual source of care, and (d) higher number of diabetes
diagnoses. These similar findings will be discussed in more detail in the next section.
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Randomized Control Trials
RCTs are the “gold standard” in research as researchers are able to randomly
assign participants to a particular treatment or control group. Because randomization
occurs by chance, it ensures that research subjects in different groups are inherently
balanced based on observed and unobserved covariates (Rosenbaum & Rubin, 1984).
However, RCTs also have limitations, including limited generalizability due to strict
exclusion and inclusion criteria, increased costs, and time needed to complete.
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To date, there are only two RCTs investigating the impact of Medicaid expansion
on health outcomes—the RAND Health Insurance Study and Oregon’s Health Insurance
Experiment. The first study—the RAND Health Insurance Study—began in 1974 and
randomly assigned families to 14 experimental groups to study differences in access,
utilization, quality of care, cost, satisfaction, and health status (Newhouse, 1982). The
second RCT was conducted in Oregon, in 2008, when researchers and policy evaluators
had a unique opportunity to conduct a RCT when legislators voted to expand Medicaid in
the state based on a lottery system (Allen, Baicker, Taubman, Wright, & Finkelstein,
2013). Below is a list of research studies describing findings from each RCT and a
discussion regarding their findings (Table 2).
Table 2. Randomized Control Trials. How does Medicaid expansion affect health?
Studies
Findings
Wagner & Bledsoe (1990)
Availability of varying health insurances had no
significant change in cholesterol, diastolic blood
pressure, or diabetes. ~RAND Health Insurance
Experiment
Baicker & Finkelstein (2011)
Medicaid expansion was associated with increased
healthcare utilization, consistent primary care,
improved self-reported health, and improved
financial security. ~Oregon Experiment
Baicker,
Taubman,
Allen, Medicaid expansion associated with no significant
Bernstein, Gruber, Newhouse, ... change in clinical outcomes like cholesterol,
& Finkelstein (2013)
diastolic blood pressure, or diabetes. However,
there was a greater probability of diabetes diagnosis
or depression diagnosis. Medicaid expansion
associated with increase in healthcare utilization.
~Oregon Experiment
Taubman, Allen, Wright, Baicker, Medicaid expansion associated with increased
& Finkelstein (2014)
healthcare utilization, specifically ED visits.
~Oregon Experiment
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Both RCTs reported no significant clinical changes in cholesterol, diabetes, or
blood pressure; these same findings were reported in a quasi-experimental study
(Stryjewski et al., 2014) (Table 1). Several RCT findings in this section were similar to
numerous quasi-experimental studies, including increased utilization (Baicker &
Finkelstein, 2011; Baicker et al., 2013; Chen et al., 2011; Taubman et al., 2014; Wherry
& Miller, 2016), increased probability of having a PCP or usual source of care (Baicker
& Finkelstein, 2011; Pande et al., 2011), and higher number of diabetes diagnoses
(Baicker et al., 2013; Wherry & Miller, 2016) (Table 3). Although only two RCTs
examined the effect of Medicaid expansion, these findings may foreshadow healthcare
outcomes associated with the ACA’s voluntary Medicaid expansion, including an
increase in diagnoses of chronic conditions.
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Individual State Characteristics
Because this research study investigated access to primary care by examining the
number of PH due to ACS conditions in four Medicaid expansion states—Arizona (AZ),
Kentucky (KY), New Jersey (NJ), and New York (NY) and compared those numbers to
four states that did not expand Medicaid—Florida (FL), Georgia (GA), South Carolina
(SC), and Wisconsin (WI)—it was worthwhile to provide state characteristics concerning
notable factors such as health policy, healthcare delivery, and population characteristics.
Health Policy
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Health policy may include attitudes of policymakers that may influence financing
or resources and have a negative impact on access to primary care for their constituents.
For example, with the ACA, Republican governors or Republican-led state legislatures
were more likely to opt out of Medicaid expansion while states with Democratic
governors or majority Democratic statehouses chose to expand Medicaid (Appendix B).
Below is an illustration that depicts party affiliations for president of the United States as
well as governors of selected states (Figure 1).
Figure 1. Governors and political affiliations compared to the United States, 200820171

1

More information can be found at Ballotpedia.org.

2

Donald Trump (R) won the presidency with 46.2% of votes and 304 electoral votes (Ballotpedia: The Encyclopedia of American
Politics, n.d.-a).
3

Nikki Haley (R) was confirmed as Ambassador to the United Nations, and Henry McMaster (R) became the governor of South
Carolina in January 2017.
4

In June 2012, Wisconsin held a recall election, and Scott Walker won the popular vote again (Ballotpedia: The Encyclopedia of
American Politics, n.d.-b).
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Lastly, policies and programs at the national, state, and local government levels
can impact access to primary care. In expansion and non-expansion states, several state
legislatures have passed policies that were a variation of Medicaid expansion. For
example, some states used Section 1115 Medicaid Expansion Waivers to expand
Medicaid programs and focus on areas that might better suit their constituents. Currently,
seven states, including Arizona, have successfully applied for a Section 1115 Medicaid
Expansion Waiver and are implementing these provisions in their states (M. Musumeci,
Hinton, E., Rudowitz, R., 2017) (Appendix E). Section 1115 Medicaid Expansion
Waivers, also called Section 1115 Demonstrations, allow states a bit more flexibility and
allows states to implement a pilot or demonstration projects for a state’s diverse
population; these waivers focus on increasing access, improving health outcomes, and
promoting efficient healthcare systems (Centers for Medicare and Medicaid Services,
n.d.). While different states may have implemented a variation of Medicaid expansion, it
is plausible these variations in policies and programs, over time, could affect access in a
positive and/or negative manner.
Of the Medicaid expansion states in this project—Arizona, Kentucky, New
Jersey, and New York—only New Jersey and New York have continuously implemented
a traditional Medicaid expansion under the ACA. In addition to state governors, state
legislators and ruling political parties may influence healthcare policies and programs
that impact access to primary care for their constituents. In Medicaid expansion states,
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state legislative control was Republican, Democratic, or split between the two parties
(Figure 2).
Figure 2. State legislative control, Medicaid Expansion Sates, 2009-200161, 2

1
2
3

More information can be found at the National Conference of State Legislatures
All information as of January of corresponding year
In 2013, 2014, 2015, and 2016 New York had 213 seats (63 Senate and 150 House).

The section below explains any other variations in Medicaid expansion that expansion
states may have implemented or are currently pursing.
Arizona. Arizona, a Medicaid expansion state as of January 1, 2014, has had a
Section 1115 Medicaid Expansion Waiver, known as the Arizona Health Care Cost
Containment System (AHCCS), since 1982 (Arizona Health Care Cost Containment
System, 2017). In late 2016, the Centers for Medicare and Medicaid Services (CMS)
approved a new waiver covering the period between January 2017 to September 2021
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(M. Musumeci, Hinton, E., Rudowitz, R., 2017). With the most recent amendments,
Arizona requires adults over 100% FPL-138% FPL to gain Medicaid coverage through
their AHCCS Choice Accountability Responsibility Engagement (CARE) program
(Centers for Medicare and Medicaid Services, 2017).
Kentucky. Although Kentucky expanded its Medicaid program effective January
1, 2014, Governor Matt Bevins (R) requested a Section 1115 Demonstration Waiver
called Kentucky Helping to Engage and Achieve Long Term Health (HEALTH) in
August 2016 and is currently awaiting CMS approval (Kentucky Cabinet for Health and
Human Services, 2017). However, after the 2014 Medicaid expansion, reports indicate
job growth and a decrease in the number of uninsured people living in Kentucky
(Deloitte, 2015). Approximately 40,000 jobs, attributed to Medicaid expansion, were
added to the state’s economy (Deloitte, 2015). Additionally, an estimated 310,887
residents enrolled in Medicaid by the end of FY 2014 (July 1, 2013 to June 30, 2014)
(Deloitte, 2015). As a result of Medicaid expansion in Kentucky, more childless adults
were able to enroll in Medicaid (Appendix F).
Of the non-expansion states in this project—Florida, Georgia, South Carolina, and
Wisconsin—only South Carolina and Wisconsin implemented some sort of alternative to
Medicaid expansion. In addition to state governors, state legislators and ruling political
parties may influence healthcare policies and programs that impact access to primary care
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for their constituents. In non-expansion states, state legislative control rested chiefly with
Republicans (Figure 3).
Figure 3. State legislative control, non-Expansion States, 2009-20161, 2

1
2

More information can be found at the National Conference of State Legislatures
All information as of January of corresponding year

The section below explains any variations in Medicaid that non-expansion states may
have implemented or are currently pursing as an alternative to ACA Medicaid expansion.
Georgia. The 2014 legislature passed several bills to stall Medicaid expansion in
the state of Georgia. One bill—HB990—prevented Medicaid expansion without
legislative approval ("Prohibits Medicaid Expansion without Legslative Approval,"
2014). The second bill—HB943—restricted the state or local governments from
advocating for Medicaid expansion and providing resources towards expansion ("Georgia
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Health Care Freedom Act," 2014). In the 2015-2016 legislative session, legislators
introduced several bills—HB823 and SB368—to expand Medicaid; however, these bills
were not successfully signed into law by the end of the legislative session (National
Academy for State Health Policy, 2017).
South Carolina. As an alternative to Medicaid expansion, in 2013, the South
Carolina legislature funded Proviso 33.34, a provisional contract, or The Medicaid
Accountability and Quality Improvement Initiative (Hess, 2013). Under Proviso 33.34,
South Carolina legislators tasked the South Carolina Department of Health and Human
Services (SC DHHS) to manage the South Carolina Healthy Outcomes Plan (HOP)
program. Although the program may be considered an alternative to Medicaid expansion,
South Carolina did not apply for the Section 1115 Medicaid Expansion Waiver.
The goal of the HOP is to target (a) the uninsured, (b) high ED utilizers, and (c)
those with chronic illnesses to increase access to primary care and improve quality of
care (South Carolina Health & Human Services, n.d.). According to program guidelines,
the HOP allows South Carolina hospitals flexibility to target uninsured patients at risk for
high ED utilization and offers hospitals tools and resources to screen uninsured patients
for social determinants of health (SDOH) which may increase their propensity to use
hospital EDs and/or negatively impact health outcomes (South Carolina Health & Human
Services, n.d.).
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Wisconsin. Although Wisconsin did not expand Medicaid, Wisconsin does permit
childless adults who earn up to 100% of the FPL to be eligible for Medicaid coverage,
compared to 138% of FPL in Medicaid expansion states (Appendix G). This opportunity
or benefit for childless adults is not seen in any of the other non-expansion states
included in this analysis; the other non-expansion states do not offer Medicaid to
childless adults (Appendix G).
Healthcare Delivery
Resources at the national, state, and local community level may impact access to
primary care. Resources may include the number of primary care physicians (PCP) or
specialists in a geographical area; furthermore, resources can include healthcare provider
skills, expertise, services, and monetary support for policies and programs. One approach
to examine resources under Medicaid is to compare Medicaid services and fees to
Medicare services and fees by state (The Henry J. Kaiser Family Foundation, 2017b)
(Table 4). For example, The Henry J. Kaiser Family Foundation (2017b) provided a 2014
Medicaid-to-Medicare Fee Index comparing states’ physician fees for Medicaid and
Medicare for a variety of services, including primary care, obstetric care, other services,
and all services.
Table 4. Medicaid-to-Medicare Fee Index for Primary Care Services for Selected
States, 2014

Location

Primary Care
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United States

0.59

Medicaid Expansion States
Arizona

0.73

Kentucky

0.70

New Jersey

0.48

New York

0.48

Non-expansion States
Florida

0.48

Georgia

0.68

South Carolina

0.72

Wisconsin

0.58

For every $1.00 that Medicare pays for primary care services, Medicaid pays 59¢ for
primary care services in the United States (Table 4). Of the eight states in this project,
Arizona Medicaid (73¢) and South Carolina Medicaid (72¢) pay the highest for primary
care services relative to $1.00 of Medicare primary care services. The lowest payments
for primary care services are Florida Medicaid (48¢), New Jersey Medicaid (48¢), and
New York Medicaid (48¢) compared to the relative amount of $1.00 of Medicare primary
care services (Table 4). Medicaid programs in the expansion states pay a median of 59¢
for primary care services compared to Medicaid programs in non-expansion states, which
pay 63¢ for primary care services.
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Lastly, because Medicaid is partially funded by the states, total Medicaid
spending and Medicaid spending per enrollee may vary across states and geographical
areas (Table 5). In fiscal year (FY) 2015, New York and Florida spent the most in total
Medicaid spending, $59.8 billion and $21.4 billion, respectively, compared to South
Carolina which spent the lowest amount ($5.9 billion) in total Medicaid spending. (The
Henry J. Kaiser Family Foundation, 2017c). In FY 2011, Arizona and Georgia spent the
most in Medicaid spending per enrollee, $6,131 and $4,174, respectively, compared to
Wisconsin which spent the least, $2,731, per Medicaid enrollee. On average, Medicaid
expansion states spent $5,104 per enrollee compared to non-expansion states, which
spent $3,342 per enrollee (Table 5).
Table 5. Medicaid Spending Data for Selected States1
Total Medicaid Spending2

Medicaid Spending per
Enrollee3
$3,247

United States
$532,233,348,782
Medicaid Expansion States
Arizona
$10,640,737,029
$6,131
Kentucky
$9,499,418,704
$5,000
New Jersey
$14,234,989,570
$4,687
New York
$59,806,137,548
$4,596
Non-expansion States
Florida
$21,476,052,754
$2,880
Georgia
$9,750,156,735
$4,174
South Carolina
$5,963,805,943
$3,583
Wisconsin
$7,974,598,543
$2,731
1
More information found at http://kff.org/state-category/medicaid-chip/
2
FY 2015, October 1, 2014 – September 30, 2015
3
FY 2011, October 1, 2010 – September 30, 2011, Adults only, Includes full or partial Medicaid benefits

Population Characteristics
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Each of the selected eight states has varying degrees of differences in population
characteristics, including race/ethnicity, the number of people living with a disability, and
even social economic status differences like education, median household income (MHI),
and employment. On average, from 2010 to 2016, New York and Florida had larger
populations, approximately 19.6 million people; however, Kentucky and South Carolina
had relatively smaller populations, 4.3 million and 4.7 million, respectively (United
States Census Bureau, 2017) (Appendix H). Since those ages 18-64 years old were may
have felt the impact of ACA Medicaid expansion, state population for this age rang is
important to examine and consider in any data analysis evaluating Medicaid expansion
(Appendix I).
Demographics. Age, sex, race/ethnicity, and health-related characteristics
illustrate quite a bit about each state, and those characteristics can impact outcomes if not
properly controlled for in data analysis. According to the 2010 U.S. Census Bureau, New
York (64.2%), Georgia (63.36%), and Kentucky (63.1%) had more people ages 18-64
years old compared to the entire U.S. (63.0%) (United States Census Bureau, n.d.)
(Appendix J). For those 65 years and older, Florida (17.3%) had the highest percentage
compared to the entire U.S (13.0%).
In all states, females and non-Hispanic Whites comprised the majority of the
population (United States Census Bureau, n.d.) (Appendix J). In the 2010 U.S. Census
Bureau, Kentucky (86.3%), Wisconsin (83.3%), and South Carolina (64.1%) had higher
percentages of non-White Hispanics than the entire U.S. (63.7%). For Black or African
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American race, Georgia (30.5%) and South Carolina (27.9%) had the highest percentage
of Blacks compared to other states. Arizona (29.6%) and Florida (22.5%) had the highest
percentage of Hispanic or Latino (Appendix J).
Regarding health-related characteristics, in 2010, Kentucky (12.9%) and South
Carolina (10.3%) had the highest percentage of people with a disability under the age of
65 years old (United States Census Bureau, n.d.) (Appendix J). For those without health
insurance, Florida (16.2%) and Georgia (15.7%) had the highest percentage of uninsured
people under the age of 65 years old.
Socioeconomic Status. Education, income, and employment status are also
important characteristics that can impact access to primary care. The percentage of those
who earned a Bachelor’s degree or higher were greater in New Jersey (36.8%) and New
York (34.2%) and lower in Kentucky (22.3%) and South Carolina (25.8%) compared to
the entire U.S. (29.8%) (United States Census Bureau, n.d.) (Appendix K). The MHI
from 2011 to 2015 was the lowest in Kentucky ($43,740) and the highest in New Jersey
($72,093). This same relationship was seen in the percentage of people living in
poverty—the highest percentage of poverty was in Kentucky (18.5%) and the lowest
percentage of poverty was in New Jersey (10.8%). Regarding employment, Wisconsin
(67.1%) had the highest percentage of people employed from 2011 to 2015 while Florida
(58.8%) had the lowest percentage of people employed during the same time period
(Appendix K).
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Poverty. Characteristics associated with poverty measures may illustrate
geographic areas where more resources (i.e. jobs, income, etc.) may be needed to help
bolster the economy and reduce poverty levels. For 2015 poverty measures, Kentucky
had the highest percentage of (a) people living below the FPL (18.5%), (b) people with
an income below $10,000 (9.2%), and (c) household s with Food Stamps or Supplemental
Nutrition Assistance Program (SNAP) (16.5%) (Glassman, 2016) (Table 6). The highest
percentage of unemployment was seen in South Carolina at 7.3%. For 2015 poverty
measures, Wisconsin had the lowest percentage of (a) people living below the FPL
(21.1%), (b) people with an income below $10,000 (4.3%), and (c) unemployed persons
(4.3%). The lowest percentage of households with Food Stamps or SNAP was seen in
New Jersey at 9.4%.
Table 6. United States Census Bureau Poverty Data for Selected States1
US

AZ

KY

NJ

NY

FL

GA

SC

WI

Below FPL, %

14.7%

17.4%

18.5%

10.8%

15.4%

15.7%

17.0%

16.6%

12.1%

Unemployed, %

6.3%

6.9%

6.5%

6.6%

6.5%

7.0%

7.1%

7.3%

4.3%

Income <
$10,000, %

6.9%

7.6%

9.2%

5.7%

7.8%

7.4%

8.0%

8.2%

5.4%

2

12.8% 13.0% 16.5%
9.4%
15.3% 14.9% 14.7% 14.4% 12.2%
Households with
Food
Stamps/SNAP3
benefits, %
1
All percentages are from 2015 unless otherwise specified. More information found here:
https://www.census.gov/data/tables/2016/demo/income-poverty/glassman-acs.html
2
In 2015, in the 48 contiguous states, the Federal Poverty Level (FPL) was $11,770 for individuals and $24,
250 for a family of four (Office of the Assistant Secretary for Planning and Evaluation, 2017).
3
SNAP - Supplemental Nutrition Assistance Program
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Medicaid Population Characteristics
Of all eight states, females made up the majority of Medicaid recipients (over
55% in all states and the U.S.) (The Henry J. Kaiser Family Foundation, 2017c)
(Appendix G). In the U.S. and five of eight states, Whites were the highest percentage of
Medicaid recipients. This was not seen in three remaining states; Arizona (41% of
Hispanics), Georgia (47% of Blacks), and South Carolina (47% of Blacks) had higher
percentages of minorities being Medicaid recipients. In the U.S. and all eight states,
higher percentages of those 27-44 years old, compared to 19-26 years old and 45-64
years old, tend to be Medicaid recipients. In the U.S. and four Medicaid expansion
states—Arizona, Kentucky, New Jersey, and New York—the FPL to be eligible for
Medicaid is 138% for both parents and individual childless adults. However, in nonexpansion states—Florida, Georgia, South Carolina, and Wisconsin—the median
Medicaid income eligibility for parents is 52% of the FPL and 0% of the FPL for
individual, childless adults, meaning individuals without children are not eligible for
Medicaid in the non-expansion states (Appendix G).
Summary
Although access to primary care is a quite perplexing concept and encompasses
an array of interrelated factors, as seen in the Aday and Andersen (1974) access to
primary care framework, it important that health services researchers continue to examine
access and its impact on health and clinical outcomes. One of the key factors impacting
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access to primary care is healthcare policy and resources at the local, state, and national
level. While healthcare policies aim to create equity, they could have detrimental short
and long-term effects on access to primary care, especially for traditionally disadvantaged
populations, such as minorities, the low-income, and those without adequate healthcare
insurance. One clear example of this is with the ACA where, initially, all states were
required to expand Medicaid; however, after the Supreme Court’s ruling, Medicaid
expansion for states became voluntary which likely impacted access to primary care for
those living in non-expansion states.
Study Significance
Researchers have used PH due to ACS conditions as a proxy to measure access to
primary care and utilization of care. In theory, people who have adequate access to
primary care in the ambulatory setting, should not be admitted to the hospital for certain
conditions such as asthma, hypertension, dehydration, and so forth. Over the past three
decades, research studies have used ACS conditions to measure access to primary care
(Appendix C). However, to our knowledge, since the passage of ACA in 2010, there is no
published mixed-methods research study that used (1) qualitative data analysis based on a
review of the Medicaid expansion literature to develop state-level indicators of factors
that may be expected to affect state-specific changes in access to primary care and (2)
quantitative data analysis measuring state-level changes in the number of PH admissions
for ACS conditions after 2014 Medicaid expansion, controlling for Medicaid access
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factors. Taubman et al. (2014) used similar quantitative methodology to evaluate
Oregon’s 2008 Medicaid expansion on access to primary care; however, the study was a
RCT restricted to the state of Oregon only, and prior to the passage of ACA, which
undoubtedly impacts external validity to other states across the country with different
population demographics.
In summary, the purpose of this study is to (1) measure access to primary care and
(2) evaluate Medicaid expansion under the ACA. In order to guide the research study, we
revised a conceptual model to account for multiple variables that may impact access to
primary care. This revised model expands on the Aday and Andersen (1974) framework
for the study of access and incorporates a list of recognized control, outcome, and
explanatory variables from the access to primary care literature review (Figure 4). This
revised conceptual model assisted researchers with answering the following research
question: Is Medicaid expansion, under the ACA, associated with a decrease in the
number of PH due to ACS conditions?
Figure 4. Revised conceptual model to study access to primary care
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3. Research Methods
Qualitative Study Design – Systematic Literature Review
The purpose of this systematic review was to (1) identify studies that have
examined the effect of Medicaid expansion, particularly as a result of the ACA, on access
to primary healthcare for those in the general population, especially the low income and
(2) determine common measurements of access to primary healthcare. In doing so, we
aim to inform state and federal policymakers about the implications of healthcare
policies, specifically Medicaid expansion, and their impact on access to primary
healthcare to promote better decision-making practices.
Search Strategy
Search terms were derived from the Aday & Andersen Framework for the Study
of Access (Aday & Andersen, 1974) where “Health Policy” was considered the
independent variable and “Access” was deemed the dependent variable. A search of
PubMed and Scopus was performed to locate journal articles that studied the effect of
healthcare policy, particularly Medicaid expansion, on access to primary healthcare (see
Figure 5 for specific search terms). The primary interest was to investigate how
healthcare policy, particularly Medicaid expansion under the ACA, impacted access to
primary healthcare. Since the ACA was signed into law in March 2010, there was a limit
placed on publication date, which was January 1, 2010, to capture and focus on articles
that evaluated Medicaid expansion under the ACA. The following inclusion criteria were
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used across all databases: United States. The final search was performed on July 14,
2017.
Figure 5. Search terms for PubMed and Scopus

Screening Process
After deduplication, article titles and abstracts (if available) were reviewed by the
primary author (EAB). Inclusion criteria included articles examining the effect of
healthcare policy—specifically a pre- and post-study, quasi-experimental design
evaluating Medicaid expansion—on access to primary healthcare. Therefore, if
healthcare policy (e.g. Medicaid expansion) was the independent variable, and some
measure of assessing primary healthcare was a dependent variable, full studies were
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reviewed for eligibility. Studies had to be published after January 1, 2010 and had to be
conducted in the United States.
Articles were excluded if they reported findings related to pediatric-only or
elderly-only populations since (a) Medicaid expansion under the ACA focused on
expanding care for those over 18 years old and (b) those 65 years and older generally are
eligible for Medicare and have better access to care. Articles were excluded if findings
related to people living with chronic conditions, disabilities, substance abuse disorders, or
mental health illnesses. These articles were excluded to allow researchers to focus on the
general population, especially the underserved, and to prevent studies targeting
populations with severe illnesses or disorders bias results. Since access to primary
healthcare is a complex topic with an array of interrelated variables, articles focused on
density measures, such as density of community health centers or federally-qualified
health centers (FQHC), healthcare providers supply, or rurality and urbanicity were
excluded. This exclusion allowed researchers to focus on healthcare policies—Medicaid
expansion—and its specific effects on access to primary healthcare. Articles reporting
findings about quality measures such as readmissions were excluded. Lastly, articles
were excluded from analysis if they described evaluation of a particular Medicaid
healthcare plans or programs (e.g. Medicaid managed care) or purely described
characteristics of healthcare policies.
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If the title and abstract were not clear in determining relevance, the full-text
article was reviewed for applicability and eligibility. Books, systematic reviews, metaanalyses, case studies, issue briefs, and editorials were excluded during the screening
process; however, the primary author reviewed the reference list of all full-text eligible
articles for additional relevant literature that may contribute to this systematic review.
Quality of Studies
The systematic review and the screening process were consistent with PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Guidelines
(Liberati et al., 2009). The Cochrane Risk of Bias tool was used to measure risk of bias
(Higgins & Green, 2011). The Cochrane Risk of Bias tool does not have a cumulative
score, but each article was assessed by six characteristics and rated on a scale consisting
of low, unclear, or high risk of bias (Higgins & Green, 2011). The Hierarchy of Evidence
was used to evaluate the quality of research studies (Medical University of South
Carolina Libraries, 2017).
Data Elements for Extraction
The primary author extracted data from research studies included in the literature
review. Data extraction included characteristics related to quality of research studies (e.g.
screening and risk of bias) and research study design (e.g. methodology and source of
data collection).

50

Because some healthcare policies—Medicaid expansion—occurred under the
ACA while others occurred earlier, data extraction explored Medicaid expansion
characteristics (e.g. FPL or income eligibility) in various states since 2010. Data
extraction included characteristics related to study populations since Medicaid expansion
focused providing low-income adults access to primary healthcare. Lastly, characteristics
or variables related to how access to primary healthcare was measured were extracted for
analysis (Appendix L).
Although data extraction included multiple aspects of eligible research studies and
are summarized in the results section, the results and discussion sections provide more indepth analysis related to the following themes: (a) characteristics of Medicaid expansion,
(b) characteristics of study population, and (c) characteristics of access to primary
healthcare measurement.
Qualitative Study Design – Historical Review of ACS Conditions
The primary author (EAB) began with publications investigating access to
primary care; these publications were used as primary sources to identify articles for this
historical review (Billings & Teicholz, 1990; Billings et al., 1993). The search began with
identifying studies that used administrative hospital data and ACS conditions to examine
access to primary healthcare in the United States (US). Authors also included
methodological studies conducted outside of the US. The primary author reviewed the
reference list of all full-text articles for additional relevant literature that may contribute
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to this review. Publications included in this review have one or more of the following
characteristics: (a) published in or after 1990 in a peer-reviewed journal, (b) utilized ACS
conditions to measure access to primary care in adult populations, or (c) discussed ACS
conditions as a tool for methodology, policy, or quality evaluation.
Data Elements for Extraction
The primary author extracted data on the following characteristics: (a) study
objective, (b) list of ACS conditions and whether ICD-9 codes were reported in the study,
and (c) primary research findings (Appendix M). Data extraction also included whether
the study focused on access to primary care, evaluation, methodology, or quality. The
discussion provides a more in-depth analysis examining how ACS conditions are used as
(a) a measurement of access to primary care, (b) an evaluation tool for program and/or
healthcare policy, and/or (c) a method to measure quality of care.
Quantitative Study Design – Analysis of Preventable Hospitalizations
The ACA’s Medicaid expansion allowed for a retrospective, quasi-experimental
study using an Interrupted Time Series (ITS) research design to evaluate health policy.
We examined eight quarterly pre-intervention time points over two years (January 1,
2012 – December 31, 2013) and seven quarterly post-intervention time points over two
years (January 1, 2014 – September 30, 2015). In 2015, fourth quarter hospital
admissions—October through December—were not used due to the transition from ICD9 codes to ICD-10 codes.
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Six states had quarterly data from 2012 to 2014: South Carolina (SC), Florida
(FL), Georgia (GA), Kentucky (KY), New Jersey (NJ), and New York (NY). Two
states—Wisconsin (WI) and Arizona (AZ)—had quarterly data from 2012 to 2015 (first
three quarters of 2015). The intervention, or “interruption,” was the change in health
policy, which was the implementation of Medicaid expansion under the ACA effective
January 1, 2014.
Quasi-Experimental Design
Quasi-experimental studies, often termed natural experiments, are ideal for policy
evaluation (Levy & Meltzer, 2008). Subsequently, due to characteristics of “natural
experiments,” a researcher can determine a specific pre-and post-intervention timeline,
which can help isolate the treatment effect and generate more reliable findings. In one
recent example of a quasi-experimental study design, researchers investigated whether
Medicaid expansion was associated with healthcare utilization and access (Wherry &
Miller, 2016). Researchers utilized a natural occurring event, 2014 Medicaid expansion
under the ACA, and compared outcome measures before and after the event in hopes of
isolating an effect associated with Medicaid expansion (Wherry & Miller, 2016). In
another study, researchers used Massachusetts’s 2006 healthcare reform to determine its
impact on access to primary care and affordability of care (Pande et al., 2011).
Researchers analyzed BRFSS data before and after the 2006 healthcare reform to isolate
its effect on access and affordability (Pande et al., 2011). In both examples of quasi-
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experimental research designs, both studies utilized a natural experiment to investigate
health outcomes related to healthcare reform
Interrupted Time Series (ITS) Design
An ITS research design compares trends over time and examines differences in
pre-and post-intervention outcome measures. The design allows for some sort of change
or intervention to separate time periods and compare the effect of the intervention; it is
increasingly used in the evaluation healthcare interventions such as healthcare policies
and programs (Zhang, Wagner, Soumerai, & Ross-Degnan, 2009). We used the ITS
research design to evaluate Medicaid expansion under the ACA. The number of PH for
ACS conditions were compared for both the control and treatment groups during preintervention (January 1, 2012 – December 31, 2013) and post intervention (January 1,
2014 – September 30, 2015) time points.
The ITS research design requires at least eight time points pre- and postintervention to have sufficient power to detect a significant difference (Penfold & Zhang,
2013). For example, Chen et al. (2011) defined pre-intervention time points (10 quarterly
time points prior to October 2006), reform time points (five quarterly time points from
October 2006 to December 2007), and post-intervention time points (eight quarterly time
points from January 2008 to December 2009) to determine whether Massachusetts’s 2006
healthcare reform increased or decreased hospital ED utilization. Another study
compared the rates of PH due to ACS conditions before and after an environmental
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disaster in Graniteville, SC in January 2005 (Runkle, Zhang, Karmaus, Martin, &
Svendsen, 2012). For the treatment group, which consisted of residents living within
Graniteville and two surrounding communities, researchers defined a pre-intervention
period of 36 months (January 2002-December 2004) and a post-intervention period of 24
months (January 2005-December 2006) (Runkle et al., 2012). Although the ITS research
design is a suitable methodological approach to evaluate healthcare policies, it should be
used with caution, especially when there are less than eight time points pre-and postintervention.
Study Population
Patients’ hospitalization discharge data in both the treatment and control groups
were considered for analysis. Inclusion criteria included the following characteristics: (a)
all payers (Medicaid, Medicare, private insurance, self-pay), (b) 18 years and older5, (c)
all races, and (d) principal discharge diagnosis for the following ACS conditions: (a)
Angina pectoris, (b) Asthma, (c) Bacterial pneumonia, (d) Cellulitis, (e) COPD, (f) CHF),
(g) Convulsions “B,” (h) Dehydration, (i) Diabetes “A,” (j) Diabetes “B,” (k) Diabetes
“C,” (l) Gastroenteritis, (m) Gastrointestinal ulcer, (n) Grand mal status and other
epileptic convulsions, (o) Hypertension/Malignant Hypertension, (p) Hypoglycemia, (q)
Kidney/Urinary Tract Infection, or (r) Severe ENT infections (Appendix N).

5

Due to data construction (categorical versus continuous variable), SC hospitalization data included all
those age 20 years old and older. All other states included those 18 years old and older.
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Data Sources
U.S. Census Bureau
Data from the 2010 Census and 2015 population estimates were used to compute
annual population estimates (18-64 years old) from 2012 to 2015. Aggregated Census
data (2011-2015) were used to report education, median household income (MHI), and
per capita income for all states. The 2015 American Community Survey provided poverty
data, including percentage of unemployed persons, percentage of households with an
income less than $10,000, and the percentage of households with food stamps benefits.
Data from the 2010 Census provided state-level population demographic
characteristics on age groups, sex, race/Hispanic origin, and health status (Appendix J).
Additionally, the 2010 Census provided information regarding SES characteristics,
including data on education levels, income and poverty, and employment (Appendix K).
Since the study compared the number of PH over time, population estimates from the
2015 Census will provided approximations or trends in populations across selected states.
Healthcare Cost and Utilization Project State Inpatient Database
AHRQ’s Healthcare Cost and Utilization Project (HCUP) State Inpatient
Database (SID) provided administrative hospital inpatient data. SID provided
administrative hospital data, patient demographics, ICD-9 diagnoses codes, total charges,
length of stay, and expected payment source for all hospital inpatient stays in community
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hospitals in each state (Agency for Healthcare Research Quality, 2017). We used 20122015 HCUP hospital discharge data to measure access to primary care both before (20122013) and after (2014-2015) ACA Medicaid expansion.
National Conference of State Legislatures
The National Conference of State Legislatures (NCSL) provides state level
political data, such as party control in state government (i.e. House and Senate) (National
Conference of State Legislatures, 2017) (Figure 2 and Figure 3).
National Academy for State Health Policy
The National Academy for Sate Health Policy (NASHP) is a non-profit
organization that focuses on past and current healthcare policies at the state level
(National Academy for State Health Policy, 2015). For this study, data focused on
healthcare policies aimed at impacting Medicaid expansion in selected states. For
example, prior to 2015, Georgia passed several laws to prohibit the expansion of
Medicaid. But then again, in the 2015-2016 legislative session, legislators introduced
several bills—HB823 and SB368—to expand Medicaid; however, these bills were not
successfully signed into law by the end of the legislative session (National Academy for
State Health Policy, 2017).
The Henry J. Kaiser Family Foundation
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The Henry J. Kaiser Family Foundation (KFF) is a non-profit organization that
provides information about healthcare policy research that may impact individual states
and underserved populations (The Henry J. Kaiser Family Foundation, 2017a). KFF data
compared Medicare-to Medicaid Physician Index Fee across all states (Table 4) and
provided information about state Medicaid resources and spending (Table 5). KFF
provided demographic data about Medicaid recipients across all states; demographic data
of Medicaid recipients includes race/Hispanic origin, age, and Medicaid income
eligibility for adults (Appendix G).
Definition of Ambulatory Care Sensitive Conditions
The use of ambulatory care sensitive (ACS) conditions is a validated method to
measure access to primary care (Agency for Healthcare Research Quality, 2001).
Theoretically, ACS conditions are illnesses or diagnoses that, with proper primary care,
hospitalizations can be avoided if the disease is appropriately managed in the community
setting (Billings et al., 1993).
The following paragraphs describe each ACS condition that will be used in this
research study:
Angina pectoris – A heart condition, generally an underlying problem for coronary heart
disease (CHD), associated with chest pain and pressure which usually occurs when the
heart muscle does not receive enough blood (National Institute of Health, 2011).
Approximately seven (7) million Americans experience angina, and equal number of
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males as well as females experience the condition (National Institute of Health, 2011).
Cases with surgical procedures should be excluded from analysis (Millman, 1993).
Asthma – A respiratory condition accompanied with coughing, wheezing, tightness in the
chest, and shortness of breath (National Institute of Health, 2014). Asthma may be
triggered by any of these factors in the environment, including dust, animal fur,
cockroaches, mold, pollen, cigarette smoke, air pollution, exercise, or even upper
respiratory infections (URTI) (National Institute of Health, 2014). Asthma is considered a
chronic condition or disease that, without appropriate access or management, can lead to
numerous hospitalizations, premature disability, and even death (Millman, 1993).
Bacterial pneumonia – Pneumonia may be caused by a bacterial, viral, or fungal infection
in either or both sides of the lungs which causes the lungs to fill up with fluid or pus
(National Institute of Health, 2016a). Those who have a higher risk of pneumonia include
young children whose immune systems are not fully developed, those over the age of 65
years old, people who smoke, people who drink excessively, and those who are
malnourished (National Institute of Health, 2016b). Generally, pneumonia can be
managed with antibiotics in the in the ambulatory care setting which may prevent the
disease from worsening which could lead to an hospitalization (Millman, 1993).
Cellulitis – Cellulitis is categorized as a bacterial infection of the skin and/or muscle
which is may be accompanied with fever, chills, swollen lymph nodes, and blisters (U.S.
National Library of Medicine, n.d.). Generally, cellulitis can be managed with antibiotics
in the in the ambulatory care setting which may prevent the disease from worsening
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which could lead to an hospitalization (Millman, 1993). Cases with surgical procedures
should be excluded from analysis (Millman, 1993).
Chronic Obstructive Pulmonary Disease (COPD) – Main prominent types of COPD are
chronic bronchitis and emphysema, and the usual cause of COPD is cigarette smoke;
however, air pollution, chemical fumes, and dust can contribute to COPD (U.S. National
Library of Medicine, 2017a). Many symptoms associated with COPD are similar to
symptoms of asthma, including wheezing, tightness in the chest, and shortness of breath.
Coughing that brings a lot of mucus is also a prominent system of COPD (U.S. National
Library of Medicine, 2017a).
Congestive Heart Failure (CHF) – CHF is a chronic disease where the heart is weak and
unable to perform and pump the needed blood to the entire body (National Institute of
Health, 2015b). Approximately 5.7 million people in the United States have heart failure
(National Institute of Health, 2015b). Other chronic conditions, such as CHD, diabetes,
and high blood pressure, can cause CHF (National Institute of Health, 2015a). CHF is
considered a chronic disease that, without appropriate access or management, can lead to
numerous hospitalizations, premature disability, and even death (Millman, 1993).
Convulsions “B” – Convulsions are sometimes a symptom of seizures, leading to
uncontrollable movements caused by abnormal neurological brain activity (U.S. National
Library of Medicine, 2017c). Seizures can result from certain medications, fevers, head
injuries are certain diseases (U.S. National Library of Medicine, 2017c).
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Dehydration – Dehydration or volume depletion is described as a significant loss of water
and fluids from the body. Dehydration may be classified as mild, moderate, or severe
where severe dehydration can lead to possible death (U.S. National Library of Medicine,
2017b). Sweating excessively, fever, vomiting or diarrhea, and urinating too much can
cause dehydration (U.S. National Library of Medicine, 2017b). If left untreated,
dehydration may lead to seizures, permanent brain damage, or death (U.S. National
Library of Medicine, 2017b).
Diabetes “A,” “B,” and “C” – Diabetes is characterized by extensive blood glucose
(blood sugar) and does not have a cure; however, it can be managed by lowering blood
glucose levels, blood pressure, and LDL or bad cholesterol (National Institute of Diabetes
and Digestive and Kidney Diseases, 2016b). Additionally, taking prescribed medications
and regular exercise and healthy eating habits can help avoid serious complications of
diabetes. Diabetes is a common chronic disease that affects over 29 million Americans;
these estimates do not include an additional 86 million Americans who are diagnosed
with prediabetes (Centers for Disease Control and Prevention, 2014b; Narayan, Boyle,
Thompson, Sorensen, & Williamson, 2003). Furthermore, there are an additional 3 out of
every 10 adults who are at risk but have not been diagnosed (Ali, Bullard, Gregg, & Del
Rio, 2014). Diabetes is considered a chronic condition or disease that, without
appropriate access or management, can lead to numerous hospitalizations, premature
disability, and even death (Millman, 1993).
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Gastroenteritis – Gastroenteritis is known as an infection or irritation in the stomach or
intestines; it is generally called the “stomach flu”(U.S. National Library of Medicine,
2012). Gastroenteritis can be caused by viruses, bacteria, or even parasites from
unsanitary food or water (U.S. National Library of Medicine, 2012). Symptoms of
gastroenteritis include diarrhea, vomiting, abdominal cramping, and nausea (U.S.
National Library of Medicine, 2012). Diarrhea that is not properly treated can lead to
gastroenteritis (Millman, 1993).
Gastrointestinal ulcer – A gastrointestinal ulcer, commonly referred to as peptic or
stomach ulcers, can be caused by bacterial infections, long-term use of nonsteroidal antiinflammatory drugs (NSAIDs) (i.e. aspirin or ibuprofen), or cancerous or noncancerous
stomach tumors (National Institute of Diabetes and Digestive and Kidney Diseases,
2014b). Symptoms include burning pains in the stomach, bloating, vomiting, weight loss,
and poor appetite (National Institute of Diabetes and Digestive and Kidney Diseases,
2014b). Gastrointestinal ulcers can lead to serious conditions such as bleeding in the
stomach or small intestine, peritonitis (infection of abdominal cavity), or perforation of
the stomach or small intestine, which could require surgery for treatment (National
Institute of Diabetes and Digestive and Kidney Diseases, 2014a).
Grand mal status and other epileptic convulsions – These conditions are characterized by
stiff muscles, loss of consciousness, muscle spasms, uncontrollable movements, and
irregular breathing (John Hopkins Medicine, n.d.-b). Grand mal seizures are now
commonly referred to as tonic-clonic seizures (John Hopkins Medicine, n.d.-b). Seizures
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may be a result of a host of conditions, including genetic factors, fever, infection,
neurological problems, Alzheimer’s disease, trauma, alcohol or drugs, medications, or
tumors (John Hopkins Medicine, n.d.-a).
Hypertension/Malignant Hypertension – Hypertension is defined as the clinical diagnosis
of high blood pressure where blood pressure is measured at or above 140/90mmHg
(National Institutes of Health, 2015). Hypertension can lead to an array of other serious,
sometimes fatal, conditions such as aneurysms, heart attack, heart failure, and stroke
(National Institutes of Health, 2015). Hypertension is considered a chronic condition or
disease that, without appropriate access or management, can lead to numerous
hospitalizations, premature disability, and even death (Millman, 1993).
Hypoglycemia – This condition, also known as low blood glucose, is characterized by
lack of coordination, change in behavior or personality, trouble concentrating, dizziness,
and blurred vision (National Institute of Diabetes and Digestive and Kidney Diseases,
2016a). When hypoglycemia is in severe stages, it can lead to the inability to eat or drink,
seizures, and unconsciousness (National Institute of Diabetes and Digestive and Kidney
Diseases, 2016a). Several factors may lead to hypoglycemia, including being sick,
increasing physical activity, and skipping or delaying meals (National Institute of
Diabetes and Digestive and Kidney Diseases, 2016a).
Kidney/Urinary Tract Infection (UTI) – An urinary tract infection or UTI can be caused
by fungi, viruses, or bacteria; however, bacteria is the most common cause of an UTI
(National Institute of Diabetes and Digestive and Kidney Diseases, 2012). When left
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untreated, these bacteria may cause a kidney infection, also known as pyelonephritis
(National Institute of Diabetes and Digestive and Kidney Diseases, 2012). Symptoms
include painful or burning urination, dark or bloody urine, back pain, nausea, and
vomiting (National Institute of Diabetes and Digestive and Kidney Diseases, 2012).
Infections may result from sexual activity, sexually transmitted diseases (STD), or
improper use of catheters placed in the urethra (National Institute of Diabetes and
Digestive and Kidney Diseases, 2012). Some UTI can lead to serious complications,
including kidney infection, poor kidney function, high blood pressure, and scarring of the
kidneys (National Institute of Diabetes and Digestive and Kidney Diseases, 2012).
Generally, kidney/UTI can be managed with antibiotics in the in the ambulatory care
setting, which may prevent the disease from worsening, which could lead to an
hospitalization (Millman, 1993).
Severe ENT (ears, nose, and/or throat) infections – Severe ENT infections may include
ear infections, commonly referred to as otitis media, sore throats (pharyngitis), tonsillitis,
upper respiratory infections (URTI), or sinus infections. Excess mucus due to colds,
allergies, or infections usually lead to ENT infections. Generally, ENT infections can be
managed with antibiotics in the in the ambulatory care setting which may prevent the
disease from worsening which could lead to an hospitalization (Millman, 1993).
Study Variables
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Independent (explanatory) variables, commonly referred to as the “X” variable,
and dependent (outcome) variables, commonly referred to as the “Y” variable, are listed
in Table 7.
Table 7. List of Independent and Dependent variables
Variable
Definition
Measurement
Source
Dependent variable(s) - also called the Outcome or “Y” variable
Number of PH due
Number of PH in
Numeric
HCUP SID
to ACS condition
Medicaid expansion
states and nonMedicaid expansion
states
Main independent variables – also called the Explanatory or “X” variable
State Medicaid
Indication of
Dichotomous
expansion status
whether a state
0-No
expanded its
1-Yes
Medicaid program
as of January 1,
2014
Post Medicaid
Indication of time
Dichotomous
expansion (time)
period before and
0-Before 1/1/2014
after January 1,
1-After 1/1/2014
2014
Interaction term
Binary variable
Dichotomous
(State Medicaid
indicating time
expansion
before and after
status*Post
expansion,
Medicaid
interacted with the
expansion)
time variable to
asses change in
number of PH after
Medicaid expansion
Other independent variables – also called the Explanatory or “X” variable
State population,
Percentage of
Percentage
Census
18-64 years old
population 18-64
years old
Minorities
Percentage of
Percentage
Census
minorities
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High School
Graduate

Percentage of
people 25 years old
and older who have
a high school
diploma from 20112015
Bachelor’s Degree
Percentage of
people 25 years old
and older who have
a Bachelor’s Degree
from 2011-2015
Median Household Income of
Income
household in a
particular area
Per Capita Income
Average income of
individuals in a
particular area
Below Federal
Percentage of
Poverty Level
people living below
(FPL)
the FPL
Low Income
Percentage of
people with an
annual income less
than $10,000
Supplemental
Percentage of
Nutrition Assistance people on SNAP
Program (SNAP)
benefits
Unemployment
Percentage of
people unemployed

Percentage

Census

Percentage

Census

US Dollars

Census

US Dollars

Census

Percentage

Census-American
Community
Survey
Census-American
Community
Survey

Republican
Governor

Dichotomous
0-Democratic
1-Republican

State Legislative
Control

2014 Medicaid-to
Medicare Fee Index

Period of time when
state had a
Republican
Governor
Period of time when
Republican party
had control of state
legislature
The amount state
Medicaid programs
pay physicians for

Percentage

Percentage

Percentage

Census-American
Community
Survey
Census-American
Community
Survey
Ballotpedia

Dichotomous
0-Democratic
1-Republican

NCSL

Numeric

KFF
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Medicaid Income
Eligibility

Medicaid spending
per adult enrollee,
FY 2011
Base number of
preventable
hospitalizations

primary care
services in
comparison to
Medicare primary
care services
2013 (pre) and 2014 Numeric
(post) FPL for
Medicaid income
eligibility
The dollar amount
Numeric
each state spends on
adult Medicaid
enrollees
The number of
Numeric
preventable
hospitalizations in
the first quarter of
the first year (2012)

KFF

KFF

HCUP SID

Statistical Analyses
The main analysis examined the number of PH due to ACS conditions for
individuals 18-64 years old across eight pre-determined states from 2012 to 2015. Annual
descriptive analyses were computed for all eight states. Descriptive analyses provided
data on various variables, including population 18-64 years old, percentage of minorities,
education, income, unemployment, and government assistance.
Based on normal data distribution, independent sample t-tests or Wilcoxon tests
for non-parametric data were used to compare means of continuous variables between the
Medicaid expansion states and the non-expansion states.
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The correlation coefficient (Pearson r), which is the most common reported
measure of correlation, will be used to the determine the relationship or correlation
between two variables (Portney & Watkins, 2009). According to Portney and Watkins
(2009), a moderate to good relationship has a correlation coefficient of 0.50 to 0.75 while
a good to excellent relationship has a correlation above 0.75. For purposes of this study, a
strong relationship between two variables is defined as a having a correlation coefficient
of 0.70 or higher. Thus, |r| ≥ 0.70 between two variables will be considered a strong
relationship (p<0.05).
Multivariable Analyses
A generalized linear model (GLM)—negative binomial regression—was used to
analyze the interaction term which examined the relationship between (1) access to
primary care as measured by the number of PH due to ACS conditions, (2) time (January
1, 2012 to September 30, 2015), and (3) Medicaid expansion. The following linear model
equation was used for the base model in the research study:
YNumber of Preventable Hospitalizations = b0 + b1X1(State Medicaid expansion status) + b2X2(Quarter time periods) +
b3X3(Baseline number of preventable hospitalizations)
Main effects were considered significant at p < 0.05. However, depending on the
study, interaction terms are considered significant at p < 0.10 (E. A. Brown, Wahlquist, &
Jenkins, 2017) to p < 0.20 (White, 2015). For this study, an interaction term was
considered signficant if p < 0.15, indicating a significant change in the number of of PH
due to ACS conditions after the implementation of Medicaid expansion.
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Because New York generally has the highest numbers of PH due to ACS
conditions and states were chosen purposefully (not at random), to control for fixed
effects, New York was the primary or comparision state in relation to the other seven
states in the analysis. The study controlled for fixed effects to diminish errors and
variability within the dataset since state selection was purposeful (instead of random)
(Portney & Watkins, 2009). Analysis was completed using SAS 9.4 (SAS Institue Inc,
Cary, NC).
Model Building
The base model included two categorical variables—expansion status and
quarters—and one continuous variable—the baseline number of PH in each state, which
was the number of PH in the first quarter of the first year; the baseline number of PH
controlled for state volume of PH. Key independent variables were entered in the model
mannually.
Sociodemographic variables included high school diploma, Bachelor’s degree,
MHI, and per capita income. Poverty variables included the percentage of those with
incomes below the FPL, with income less than $10,000, receiving food stamps, and those
who were unemployed. Health care delivery characteristics and variables included the
Medicaid Physician Index, pre- and post-Medicaid income eligibility FPL limits, and
Medicaid spending per enrollee. Political variables added in the base model included
governor’s political affiliation and which political party had control of the state
legislature.
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Key independent variables were entered manually to reach the most parsimonious
model. Variables not significant (p>0.05) will be removed one variable at a time.
Ethics Review
The Instituttional Review Board (IRB) at the Medical University of South
Carolina (MUSC) deemed this research to not be human subject research (ID:
Pro00037013) since the data will use de-identified public use data. The appropriate
persons completed the HCUP Data Use Agreement (DUA) online training.
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4. Results
Chapter four provides the results of each study aim. The first two study aims
involved qualitative data analysis while the third study aim examined quanitative data
analysis.
Study Aim 1: Systematic literature review - Identify key population, health systems, and
policy variables that may impact the effect of Medicaid expansion at the state level
Quality of Research Studies
PRISMA Flow Diagram. A total of 563 articles were identified in the initial
search (Appendix O). After 17 duplicates were removed, 546 records were screened. Of
546 records screened, 527 (96.5%) records were excluded, and 19 (3.5%) articles
remained for full-text assessment. Of 19 records, 11 were excluded for various reasons,
including evaluation of ACA provisions other than Medicaid expansion. After a hand
search of the reference lists in the eight remaining eligible full-text articles, four
additional articles were added to the systematic review. Thus, 12 articles met the
inclusion criteria and were used for this systematic review. The PRISMA Flow Diagram
illustrates the screening process (Appendix O).
Cochrane Risk of Bias. The risk of bias in each study was rated using the
Cochrane Risk of Bias Tool (Higgins & Green, 2011). Because studies were
retrospective, cohort studies and did not randomly select research participants or states,
they had a high risk of bias for randomization, allocation concealment, and blinding of
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participants and study personnel (Appendix P). All studies had a low risk for incomplete
data and selective reporting. Several studies cited missing data but used imputation
methods (Golberstein, 2015; Miller & Wherry, 2017; Ndumele, Mor, Allen, Burgess, &
Trivedi, 2014; Wherry & Miller, 2016) or sensitivity analysis (Sommers, Blendon, Orav,
& Epstein, 2016; Sommers et al., 2014) to minimize bias in regards to incomplete
outcome data. For other sources of bias, several studies had a high risk of bias for survey
response rates below 30% (Sommers, Blendon, & Orav, 2016; Sommers, Blendon, Orav,
et al., 2016; Sommers, Gunja, Finegold, & Musco, 2015; Sommers et al., 2014). Several
studies cited recall bias associated with surveys as a limitation (Miller & Wherry, 2017;
Shartzer, 2016; Sommers et al., 2015; Wherry & Miller, 2016). Numerous studies
acknowledged imbalance between treatment and comparison groups (Long & Dahlen,
2014; Long & Stockley, 2011; Miller & Wherry, 2017). Researchers used matched
control states (Ndumele et al., 2014) or propensity score methods (PSM) (Long &
Dahlen, 2014) for several demographic variables, including age, race/ethnicity, sex,
education, and marital status to minimize imbalance between groups, thus reducing bias
from other sources. A summary of the results of the bias assessment is available for
further review (Appendix P).
Hierarchy of Evidence. The Hierarchy of Evidence pyramid (Medical University
of South Carolina Libraries, 2017) was used to determine the level of evidence. All 12
eligible articles were classified as Level III quasi-experimental research studies (Benitez,
2016; Golberstein, 2015; Long & Dahlen, 2014; Long & Stockley, 2011; Miller &
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Wherry, 2017; Ndumele et al., 2014; Shartzer, 2016; Sommers, Blendon, & Orav, 2016;
Sommers, Blendon, Orav, et al., 2016; Sommers et al., 2015; Sommers et al., 2014).
Research studies were classified as quasi-experimental based upon three distinct
characteristics: absence of randomization (Portney & Watkins, 2009), minimum of two
comparison groups (Portney & Watkins, 2009), and investigation of a “natural
experiment” or Medicaid expansion as a healthcare policy intervention.
Characteristics of Research Studies
Research Study Design/Methodology. While all 12 studies were classified as
quasi-experimental research study designs, several utilized different statistical
methodologies to investigate the impact of Medicaid expansion on access to primary
healthcare. One study used a pre- and post-study research design (Shartzer, 2016). The
remaining 11 studies used a pre- and post- method with a difference-in-difference (DID)
research design to capture the differential effect of how the change in the treatment group
(Medicaid expansion) differed from the change in the control group (non-Medicaid
expansion) (Penfold & Zhang, 2013). In addition to the DID research design, several
studies used either a PSM (Long & Dahlen, 2014) or an Interrupted Time Series (ITS)
design (Sommers et al., 2015; Wherry & Miller, 2016) to evaluate the impact of
Medicaid expansion on access to primary healthcare.
Data Sources. Six studies used the Centers for Disease Control and Prevention
(CDC) National Center for Health Statistics (NCHS) National Health Interview Survey
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(NHIS) (Golberstein, 2015; Long & Dahlen, 2014; Long & Stockley, 2011; Miller &
Wherry, 2017; Ndumele et al., 2014; Wherry & Miller, 2016). The NHIS is a crosssectional survey representative of the non-institutionalized, civilian population in the
United States and has an 80% response rate (Centers for Disease Control and Prevention,
2017). In addition to NHIS, one study also combined data from the Massachusetts Health
Reform Survey (MHRS); MHRS was conducted in 2006 to monitor and evaluate several
provision under Massachusetts’s healthcare reform (Long & Dahlen, 2014).
Researchers in two studies used Gallup-Healthways Wellbeing Index (WBI),
which has a response rate below 15% (Sommers et al., 2015; Sommers et al., 2014).
Researchers used a random-digit telephone survey, which had a response rate under 25%,
to collect data from US citizens ages 19-64 years old (Appendix L) (Sommers, Blendon,
& Orav, 2016; Sommers, Blendon, Orav, et al., 2016). In two separate studies,
researchers used either the CDC’s Behavioral Risk Factor Surveillance System (BRFSS)
(Benitez, 2016) or the Urban Institute Health Reform Monitoring Survey (HRMS)
(Shartzer, 2016). While the CDC’s BRFSS is a nationally representative survey that
captures information on respondents’ risk behaviors, health conditions, and preventative
care (Centers for Disease Control and Prevention, 2014a), the HRMS, which began in
2013, is an internet-based, cross-sectional survey created to provide assessments of the
ACA (Shartzer, 2016; Urban Institute Health Policy Center, 2016).
Characteristics of Healthcare Policy
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Medicaid Expansion. The primary independent variable of interest was Medicaid
expansion under the ACA, defined as states that expanded Medicaid effective January 1,
2014 or afterwards. However, several studies examining Medicaid expansion prior to
January 1, 2014 were included for analysis. Six studies evaluated Medicaid expansion
under the ACA where states expanded Medicaid on or after January 1, 2014 (Benitez,
2016; Miller & Wherry, 2017; Shartzer, 2016; Sommers et al., 2015; Sommers et al.,
2014; Wherry & Miller, 2016). Two studies evaluated Medicaid expansion under the
ACA and also a separate provision under the ACA (i.e. expanded private insurance with
Medicaid funding in Arkansas) (Sommers, Blendon, & Orav, 2016; Sommers, Blendon,
Orav, et al., 2016).
The remaining four studies evaluated earlier occurrences of Medicaid expansion
prior to January 1, 2014. Researchers examined earlier occurrences of Medicaid
expansion in eight states between 2001 and 2009 (Ndumele et al., 2014), New York in
2000 (Long & Stockley, 2011), Massachusetts in 2006 (Long & Dahlen, 2014; Long &
Stockley, 2011), and California in 2011 (Golberstein, 2015). In one study, researchers
selected Medicaid expansion states for analysis if states established a significant change
(>25%) in Medicaid income eligibility between 2000 and 2009 for working adults
(Ndumele et al., 2014). In states that expanded Medicaid between 2000 and 2009, the
average income eligibility for Medicaid prior to expansion was 82.6% of the FPL;
however, after Medicaid expansion, the average income eligibility was 139.3% of the
FPL (Ndumele et al., 2014). By 2009, Connecticut (150% of FPL), Illinois (185% of
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FPL), Arizona (200% of FPL), Maine (200% of FPL), and New Jersey (200% of FPL)
had a considerably higher income eligibility limit for Medicaid than the ACA’s 138% of
the FPL (Ndumele et al., 2014).
Between 2000 and 2010, state lawmakers in both New York and Massachusetts
expanded Medicaid. In 2000, New York’s Family Health Plus expanded Medicaid to
150% of the FPL for parents and to 100% of the FPL for childless adults (Long &
Stockley, 2011). In 2006, Massachusetts’ MassHealth expanded Medicaid to those with a
family income less than 300% of the FPL (Long & Stockley, 2011). In 2011, with the
assistance of a section 1115 demonstration waiver, California expanded Medicaid at the
county level (Golberstein, 2015). Section 1115 Medicaid Expansion Waivers, also called
Section 1115 Demonstrations, allow states flexibility to implement a pilot or
demonstration projects for a state’s diverse population; these waivers focus on increasing
access, improving health outcomes, and promoting efficient healthcare systems (Centers
for Medicare and Medicaid Services, n.d.). California’s Low Income Health Plan
expanded Medicaid up to 200% of the FPL; however, this was dependent upon individual
and family’s county of residence (Golberstein, 2015).
While the ACA expanded Medicaid coverage to individuals, including childless
adults, and families earning 138% of the FPL1, other earlier occurrences of Medicaid
expansion were more generous, offering higher income limits to qualify for Medicaid.
The sheer difference in income eligibility between Medicaid expansion policies could
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increase access to primary healthcare and impact findings. For example, the ACA
increased income eligibility for Medicaid to 138%, which in 2016 was $16,394 for an
individual; however, if that same individual lived in Massachusetts—where Medicaid
expansion increased income eligibility to 300% of the FPL—that individual could have
made up to $35,640 and still been eligible for Medicaid coverage.
Characteristics of Study Population
Because Medicaid expansion was not a random occurrence across the nation and
different states have varying demographics, we report characteristics of study populations
in each research study. Furthermore, because Medicaid expansion aimed to increase
access to primary healthcare for low-income adults, we provide details concerning the
targeted study populations (e.g. income and age) in eligible research studies.
Income. Nine studies included individuals and/or families with incomes equal to
or less than 138% of the FPL, which is the threshold for Medicaid expansion under the
ACA (Appendix L). The remaining three studies included adults with incomes less than
$25,000 (Benitez, 2016), less than 100% of the FPL (Ndumele et al., 2014), or less than
250% of the FPL (Long & Stockley, 2011). In one study, researchers used $25,000 as the
primary income variable due to BRFSS categorical data construction, which was cited as
a limitation in the study (Benitez, 2016). In another study, since researchers investigated
Medicaid expansion prior to the implementation of ACA in multiple states with a vast
range of pre- and post-income limits for Medicaid eligibility, researchers used a
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dichotomous income variable defined as those below 100% of the FPL and those above
100% of the FPL (Ndumele et al., 2014). Since New York’s 2006 Family Health Plus
expanded Medicaid to parents earning less than 250% of the FPL, researchers used an
income variable of less than 250% of the FPL to evaluate the effect of New York’s
Family Health Plus Medicaid program (Long & Stockley, 2011). Based on the
information provided, it is apparent many studies attempted to replicate the income
eligibility limits provided by the ACA Medicaid expansion. However, some researchers
were either (1) restricted to categorical data limitations or (2) evaluated Medicaid
expansions prior to ACA where different income eligibility limits were implemented to
expand Medicaid programs in their respective state.
Age. Depending on construction of survey questions, data availability, and the
focus of the research study, data related to age were different across studies. Also,
because those with Medicare (i.e. those age 65 years old and older) generally have better
access to care, utilize healthcare services more, and are generally satisfied with their care
(Blustein, Hanson, & Shea, 1998), studies examining access to healthcare tend to omit
this group from analysis or use the group as a control group to determine changes in
access to healthcare.
In the literature review, we found eight studies that included those who were 19 to
64 years old (Appendix L). Two studies using Gallup Healthways WBI included
individuals 18 to 64 years old. Lastly, two studies did not follow these same
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methodological approaches for age. For instance, one study examined those ages 25-64
years old. In an attempt to measure the true effect of Medicaid expansion—and not the
impact of the ACA’s dependent coverage provision—on access to primary healthcare,
researchers excluded young adults (e.g. 18-24 years old) who may have benefited from
increased access to primary healthcare through the ACA’s dependent coverage provision
(Benitez, 2016). The ACA’s dependent coverage provision, which went into effect
September 23, 2010, allowed young adults to remain on their parents’ health insurance up
until their 26th birthday (Centers for Medicare and Medicaid Services-The Center for
Consumer Information & Insurance Oversight, n.d.). Due to categorical construction of
age data, researchers could not remove those individuals who were 25 years old (Benitez,
2016). Researchers expressed concerns that including both 25 and 26 year old individuals
in data analysis may have introduced bias and influenced results; however, sensitivity
analysis excluding adults ages 25-29 showed no significant change in findings (Benitez,
2016).
Another study included young adults over 18 years old as well as those 65 years
and older (Ndumele et al., 2014). Besides the construction of categorical age data
presented in the paper (i.e.18-30, 31-40, 41-50, ≥51), it is unclear why those 65 years and
older were included in primary data analysis. It is certainly plausible that studies
examining the effect of Medicaid expansion on access to primary healthcare may have
introduced bias when including young adults (e.g. 18-26 years old) who may have
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received health insurance coverage and access to primary healthcare under the ACA’s
dependent coverage provision.
Characteristics of Access to Primary Healthcare
Access to Care Measurement. Although researchers used different surveys to
gather data on access to primary healthcare, the research studies coalesced on certain
variables or survey questions to measure access to primary healthcare that will be
discussed in greater detail in the discussion section: (a) having or not having a
usual/regular source of care/healthcare and (b) having or not having a personal
physician/doctor. Eight studies investigated a usual source of care (Benitez, 2016; Long
& Dahlen, 2014; Long & Stockley, 2011; Miller & Wherry, 2017; Shartzer, 2016;
Sommers, Blendon, & Orav, 2016; Sommers, Blendon, Orav, et al., 2016; Wherry &
Miller, 2016). Four studies examined having or not having a personal physician
(Appendix L) (Sommers, Blendon, & Orav, 2016; Sommers, Blendon, Orav, et al., 2016;
Sommers et al., 2015; Sommers et al., 2014).
A few research studies examined access by measuring a delay in care due to some
sort of inconvenience (e.g. inconvenient office hours) (Long & Stockley, 2011; Ndumele
et al., 2014). Additional outcomes to measure access to primary healthcare included
trouble obtaining primary care appointment and emergency department (ED) visit due to
inability to get office visit (Sommers, Blendon, & Orav, 2016; Sommers, Blendon, Orav,
et al., 2016).
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Access to Care Measurement-Cost and Affordability. Although cost or
affordability associated with access to care was not a focus of this literature review, it
should be noted that several research studies reported outcomes related to cost and
affordability when examining access to care. Outcomes related to costs and affordability
included (a) delaying care due to costs (Golberstein, 2015; Long & Stockley, 2011;
Miller & Wherry, 2017; Sommers, Blendon, & Orav, 2016; Sommers, Blendon, Orav, et
al., 2016; Wherry & Miller, 2016), (b) reporting unmet medical needs due to cost
(Benitez, 2016; Golberstein, 2015; Long & Stockley, 2011; Shartzer, 2016), or (c)
forgoing medications due to cost (Miller & Wherry, 2017; Sommers, Blendon, & Orav,
2016; Sommers, Blendon, Orav, et al., 2016). Of the 12 studies, two did not report
outcomes related to cost (Long & Dahlen, 2014; Ndumele et al., 2014).
Study Aim 2: Historical Review of ACS Conditions - Identify the most sensitive and
specific way to define PH for the purpose of examining Medicaid expansion
Quality of Research Studies
Overall, 19 articles were included in this historical review (Appendix M). Of
those 19 articles, 16 discussed ACS conditions in relation to access to primary care. The
remaining three articles were considered methodology papers, which examined types of
ACS conditions and their purpose in the research literature (A. D. Brown et al., 2001;
Sanderson & Dixon, 2000; Solberg et al., 1990). In addition to access to primary care and
methodology, some of these same articles also used ACS conditions to describe quality of
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primary care (Billings et al., 1996; Solberg et al., 1990; Weissman et al., 1992) or
evaluate healthcare policies and programs (Saha, Solotaroff, Oster, & Bindman, 2007;
Sharma, Dresden, Powell, Kang, & Feinglass, 2017; Smulowitz et al., 2011; Taubman et
al., 2014). Thus, these 19 articles examine ACS conditions in aspects of access to primary
care, evaluation, methodology, and quality.
Characteristics of Research Studies
Access to Primary Care Measurement. Sixteen articles used hospital
administrative data to capture PH due to ACS conditions in an effort to measure access to
primary care (Appendix M). In adult hospitalization data, researchers used a varied list of
ACS conditions to identify PHs and determine access to primary care. Several research
studies used 12 common ACS conditions—ruptured appendix, asthma, cellulitis,
congestive heart failure (CHF), diabetes, gangrene, hypokalemia, immunizable conditions
(i.e. pertussis, bacterial meningitis, tetanus, etc.), hypertension, pneumonia,
pyelonephritis, and perforated or bleeding ulcer (Kozak et al., 2001; Pappas et al., 1997;
Weissman et al., 1992). Other researchers used only five (5) common ACS conditions—
asthma, hypertension, CHF, chronic obstructive pulmonary disease (COPD), and diabetes
(Bindman et al., 1995a; Oster & Bindman, 2003). Many researchers used over 15 ACS
conditions to measure access to primary care, ranging from 17 ACS conditions (Begley et
al., 1994) to 22 ACS conditions (Basu et al., 2004) (Appendix M). Of the 16 articles
measuring access to primary care, the majority of studies did not provide ICD-9 codes for
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the ACS conditions in the text of the article. However, seven articles did provide ICD-9
codes for ACS conditions (Begley et al., 1994; Oster & Bindman, 2003; Pappas et al.,
1997; Ricketts et al., 2001; Saha et al., 2007; Shi et al., 1999; Weissman et al., 1992).
Methodology Studies. The remaining three papers were classified as methodology
papers since researchers discussed approaches or techniques to develop consensus on
ACS conditions (Appendix M) (A. D. Brown et al., 2001; Sanderson & Dixon, 2000;
Solberg et al., 1990). The most recent methodology papers, published after 1995, both (a)
used some form of a modified Delphi panel to reach consensus on ACS conditions and
(b) provided ICD-9 codes for those ACS conditions (A. D. Brown et al., 2001; Sanderson
& Dixon, 2000). However, the third methodology paper, published in 1990, focused on
determining the ideal ACS conditions to measure quality in the ambulatory setting and
did not list ICD-codes for ACS conditions (Solberg et al., 1990).
Evaluation of Healthcare Policy. Of the 16 articles in which researchers reported
studying ACS conditions as a measure of access to primary care, four also utilized ACS
conditions to evaluate some form of healthcare policy between 2007 and 2017 (Appendix
M) (Saha et al., 2007; Sharma et al., 2017; Smulowitz et al., 2011; Taubman et al., 2014).
The four research studies investigated the effect of healthcare policy on access to primary
care in three states—Oregon (Saha et al., 2007; Taubman et al., 2014), Massachusetts
(Smulowitz et al., 2011), and Illinois (Sharma et al., 2017). Of these four articles, only
one provided ICD-9 codes in the text of the research article (Saha et al., 2007). Two
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articles referenced the Agency for Healthcare Research and Quality (AHRQ) prevention
quality indicators (PQI) to determine ACS conditions when measuring access to primary
care (Sharma et al., 2017; Smulowitz et al., 2011). One article referenced an algorithm
from a previous John Billings’ research study to determine ACS conditions (Appendix
M) (Taubman et al., 2014).
Quality Measurement. Several articles that measured access to primary care or
were considered methodology papers also investigated ACS conditions as a tool to
measure quality of primary care or performance of healthcare systems (Billings et al.,
1996; Solberg et al., 1990; Weissman et al., 1992).
Study Aim 3: Quanitative data analysis - Operationalize the population, health
system, and policy variables and combine those with data extracts to test the effect of
Medicaid expansion on access to primary care
Sample Characteristics
Regarding demographic variables, NY and GA had the largest populations of 1864 year olds (Table 8). On average, Medicaid expansion states had a higher percentage of
people with a Bachelor’s degree (30.2% vs. 27.4%) and higher MHI ($56,339 vs.
$48,992). The percentage of people living below the federal poverty level (FPL) were
almost identical for Medicaid expansion states (15.5%) and non-Medicaid expansion
states (15.4%) (Table 8).
Table 8. Comparison of Demographic Variables by State
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Health Care Delivery System Characteristics
On average, Medicaid expansion states had higher Medicaid income eligibility
limits in 2013 (111.5% vs. 98.3) and in 2014 (138% vs. 60.3%) (Figure 6).
Figure 6. Mean Medicaid Income Eligibility for Individuals by Medicaid Expansion
Status

85

On average, Medicaid expansion states spent more per Medicaid enrollee
compared to states that did not expand Medicaid ($5,104 vs. $3,342) (Table 9). The
average Medicare-to-Medicaid Physician Fee Index was almost identical between
Medicaid expansion states (0.57) and non-Medicaid expansion states (0.58) (Table 9).
Table 9. Health Care Delivery Characteristics and Political Variables

Preventable Hospitalizations
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From 2012 to 2015, there were 1,744,129 PH in eight states. Approximately
844,526 (48.4%) were in the Medicaid expansion group, and 899,603 (51.6%) were in the
control group. (Table 10). Of all eight states, FL and NY had the highest total number of
PH while WI and SC had the lowest number of PH from 2012-2015.
Table 10. Number of Preventable Hospitalizations, State Inpatient Database, 18-64
years old, 2012-2015

1

Medicaid Expansion States
n=844,526
AZ

2012

2013

2014

20151

Total

41,287

38,889

38,472

26,897

145,542

KY

46,848

43,450

42,447

-

132,745

NJ

62,770

59,172

58,090

-

180,032

NY

136,656

127,239

122,312

-

386,207

Non-Medicaid Expansion
States
n=899,603
FL

2012

2013

2014

159,850

161,503

166,222

-

487,575

GA

69,974

69,966

68,401

-

208,341

SC

34,958

34,378

33,822

-

103,158

WI

27,243

27,150

26,680

20151

19,456

Total

100,529

States with 2015 hospitalization data only include first thru third quarter of 2015.

Model Building
The base model included two categorical variables—expansion status and
quarters—and one continuous variable—the baseline number of PH in each state, which
was the number of PH in the first quarter of the first year; the baseline number of PH
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controlled for state volume of PH. Several variables were added into the base model one
at a time to build the most parsimonious model.
Sociodemographic variables included high school diploma, Bachelor’s degree,
MHI, and per capita income. Poverty variables included the percentage of those with
incomes below the FPL, with income less than $10,000, receiving food stamps, and those
who were unemployed. Health care delivery characteristics and variables included the
Medicaid Physician Index, pre- and post-Medicaid income eligibility FPL limits, and
Medicaid spending per enrollee. Political variables added in the base model included
governor’s political affiliation and which political party had control of the state
legislature. When added to the base model, the only significant variable was
unemployment which was controlled for in the final regression model.
Interaction Term & Regression Results
An interaction term was used to determine the effect of several variables—time
after expansion and expansion status—on the number of PH. After accounting for the
percentage of those unemployed and baseline PH (control of state volume of PH) in the
base model, findings indicated, after ACA Medicaid expansion, there was a decrease in
the number of PH for Medicaid expansion states; however, this finding was not
significant (-0.0524, p=0.6599) (Figure 7).
Figure 7. Time Series: Number of Preventable Hospitalizations, 18-64 year olds,
2012-2015
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The average number of preventable hospitalizations by state expansion status were
examined also (Figure 8). Data shown displays 2012 through 2014 since all states did not
have 2015 hospitalization data to compute an accurate mean.
Figure 8. Mean Number of Preventable Hospitalizations, 18-64 year olds, 2012-2014
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5. Discussion
Access to care is a quite perplexing concept and encompasses an array of
interrelated factors; therefore, we aimed to summarize various variables or questions used
to measure access to care and report recent findings related to Medicaid expansion,
particularly under the ACA, and access to primary healthcare. Because Medicaid
expansion under the ACA is still relatively new and new data takes time to be published
for analysis, this field will change over the next 10 years as more data become available
and researchers publish more findings in the topic area.
Access to Primary Care – Survey Data
Usual source of care. Studies show conflicting results regarding low-income
adults reporting a usual source of care. Several studies show an increase in having a usual
source of care; however, findings were not significant in adjusted models. For example,
from 2014 to 2015 (two years after ACA Medicaid expansion), researchers reported there
were no significant changes in usual source of care between low-income respondents in
Medicaid expansion states and non-Medicaid expansion states (1.5 percentage points, p =
0.63) (Miller & Wherry, 2017). Similar findings were reported in another study where the
post-reform period was the second half of 2014 (less than one year after ACA Medicaid
expansion) (1.7 percentage points, p = 0.45) (Wherry & Miller, 2016). In Kentucky, one
year after expansion, Medicaid expansion was not associated with a significant increase
in usual source of care (2.8 percentage points, p = 0.49) compared to Texas, which served
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as a control or non-Medicaid expansion state (Sommers, Blendon, & Orav, 2016). Usual
source of care included two variables—office visit as usual source of care and ED as
usual source of care (Sommers, Blendon, & Orav, 2016). In separate study examining the
effect of Medicaid expansion in Kentucky for those with an annual income less than
$25,000, researchers found mixed effects where there was a significant decrease in
people not having a regular source of care in the second (-10.6 percentage points, p <
0.001) and third quarter of 2014 (-8.6 percentage points, p < 0.05); however, the
significant decrease had disappeared by the fourth quarter of 2014 (-2.8 percentage
points, p > 0.10) (Benitez, 2016). The study used Tennessee, Missouri, and Virginia as
control or non-Medicaid expansion states (Benitez, 2016).
Only one study showed a significant increase in low-income adults reporting a
usual source of care; researchers reported data where Arkansas, which expanded
Medicaid under a “private option,” data was combined with Kentucky, which
implemented a traditional Medicaid expansion, in their findings (Sommers, Blendon,
Orav, et al., 2016). Two years after Medicaid expansion, researchers found that Medicaid
expansion was significantly associated with an increase in usual source of care in
Arkansas and Kentucky (7.5 percentage points, p ≤ 0.05) compared to Texas (Sommers,
Blendon, Orav, et al., 2016). In both studies examining healthcare reform in Kentucky
and Arkansas, researchers adjusted for sex, age, race/ethnicity, marital status, education,
income, and other demographic variables (Sommers, Blendon, & Orav, 2016; Sommers,
Blendon, Orav, et al., 2016). Usual source of care included three variables—office visit
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as usual source of care, no usual source of care, and ED as usual source of care
(Sommers, Blendon, Orav, et al., 2016).
The extant literature illustrates Medicaid expansion and an association with an
increase in having a usual source of care. For instance, although not a pre- and postresearch design evaluating Medicaid expansion, researchers reported significantly more
people in expansion states identified a usual place of care compared to non-expansion
states (64.5% vs. 56.5%, p < 0.05) (Han et al., 2015). However, it may take several years
for Medicaid expansion to take substantial effect before we see significant increases in
pre- and post-data showing more low-income adults reporting a usual source of care.
Because Medicaid expansion is still relatively new and data (e.g. survey data and
administrative hospital data) take time to be published for analysis, it may take years to
see more pronounced effects of Medicaid expansion on having a usual source of care.
Furthermore, individuals and families who are still relatively new to health insurance,
particularly Medicaid, may need more time to find adequate primary healthcare providers
who accept Medicaid and provide quality, convenient, and trustworthy healthcare
services.
In Massachusetts, differences in having a usual source of care appeared to vary by
FPL. For instance, researchers found that Medicaid expansion was attributed to a
significant increase in low-income adults at or below 138% of the FPL (6.8 percentage
points, p = 0.01) and below 100% of the FPL (6.5 percentage points, p = 0.05) reporting
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an increase in usual source of care (Long & Dahlen, 2014). Findings were adjusted for
age, race/ethnicity, sex, marital status, and other demographic and economic variables
(Long & Dahlen, 2014). However, in a separate study examining healthcare reform in
Massachusetts, researchers reported a non-significant increase in having a usual source of
care for low-income adults under 300% of the FPL (Long & Stockley, 2011).
Researchers controlled for various demographic, socioeconomic factors, and disability
factors (Long & Stockley, 2011). It may be that the effect of Medicaid expansion was
more pronounced and significantly increased access to care for those under 138% of FPL
compared to those with a slightly higher income (i.e. 139% to 300% of the FPL).
In New York, after controlling for various demographic, socioeconomic, and
disability factors, researchers found a non-significant decrease in having a usual source of
care in for low-income adults under 250% of the FPL (Long & Stockley, 2011). Albeit
nonsignificant, this study is the only one to report a decrease in having a usual source of
care after Medicaid expansion. Researchers cite several possibilities for these findings,
including an increase in healthcare demands coupled with a declining number of
providers who accept Medicaid (Long & Stockley, 2011). If there is a decrease in the
number of providers accepting Medicaid, it could be due to New York’s low
reimbursement rates for Medicaid primary care services. For every $1.00 that Medicare
pays for primary care services, Medicaid pays 48¢ for primary care services in New York
compared to 59¢ in the United States or 48¢ in Florida, a non-Medicaid expansion state
(The Henry J. Kaiser Family Foundation, 2017b).
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Personal physician. Researchers reported substantial increases in the percentage
of people in Medicaid expansion states having a personal physician after healthcare
reform. One study showed a significant increase in low-income adults reporting having a
personal physician; researchers reported data where Arkansas, which expanded Medicaid
under a “private option,” data was combined with Kentucky, which implemented a
traditional Medicaid expansion, in their findings (Sommers, Blendon, Orav, et al., 2016).
Two years after Medicaid expansion, researchers found that Medicaid expansion was
significantly associated with a higher likelihood of having a personal physician in
Arkansas and Kentucky (12.1 percentage points, p < 0.001) compared to Texas, which
served as a control state (Sommers, Blendon, Orav, et al., 2016). In another study,
researchers reported an increased likelihood of having a personal physician for those
living in Medicaid expansion states compared to non-Medicaid expansion states (2.2
percentage points, p < 0.001) (Sommers et al., 2014). Lastly, after Medicaid expansion in
Kentucky, researchers reported a non-significant increase in low-income adults having a
personal physician Kentucky compared to Texas, which served as a control or nonMedicaid expansion state; however findings approached significance (8.6 percentage
points, p = 0.07) (Sommers, Blendon, & Orav, 2016).
One study examined those lacking a personal physician and reported similar
findings. After Medicaid expansion, low-income adults living in states that expanded
Medicaid reported a decrease in the likelihood of not having a personal physician (-1.8
percentage points, p = 0.02) (Sommers et al., 2015). From these findings, it is evident
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Medicaid expansion is associated with an increase in low-income adults having a
personal physician. According to previous studies, low reimbursement rates for Medicaid
can cause either (a) private physicians to reject patients with Medicaid (Gottlieb, 2011;
Price & Eibner, 2013) or (b) private physicians to see a limited number of Medicaid
patients (Basu et al., 2004), thus reducing access to care. However, this may not be as
serious of an issue, especially if states offer more generous reimbursement for physicians
providing services to Medicaid patients. Kentucky has a relatively high reimbursement
rate for physicians providing primary care services to Medicaid patients. For instance, for
every $1.00 that Medicare pays for primary care services, Medicaid pays 70¢ for primary
care services in Kentucky compared to 59¢ in the United States or 48¢ in Florida, a nonMedicaid expansion state (The Henry J. Kaiser Family Foundation, 2017b). It is
important to investigate Medicaid reimbursement for physician in these states since
higher reimbursement rates could lead to an increased number of physicians accepting
and providing services for Medicaid patients. Likewise, a lower reimbursement rate could
prompt less medical providers to accept Medicaid patients or accept less numbers of
Medicaid patients, thus limiting access to primary healthcare.
Besides survey data, in the past, researchers have also used administrative
hospital data or the rate of PH due to ACS conditions in a population or geographical area
to objectively measure access to primary healthcare (Billings et al., 1996; Bindman et al.,
1995a; Shi et al., 1999). In theory, ACS conditions are illnesses that should be prevented,
controlled, or properly managed in the primary care setting; patients should not be seen in
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the ED and/or admitted to the hospital for these conditions (Billings & Teicholz, 1990;
Billings et al., 1993). Furthermore, rates of PH due to ACS conditions can be used as an
evaluation tool for programs and policies (A. D. Brown et al., 2001; Ricketts et al., 2001).
In summary, we hoped that studies using this methodology would appear in our literature
search to measure the impact of Medicaid expansion on access to primary healthcare.
Access to Primary Care-Administrative Hospital Data
Administrative hospital data, which provides a wealth of patient characteristics
and health information, including diagnoses and ICD-codes, appears to be a resourceful
tool to measure access to primary care. While it is evident researchers have used this tool
to measure access to primary care in the literature, researchers do not use the same
methodology each time. For example, ACS conditions, ICD-9 codes, and whether to
exclude certain cases or surgical procedures change from study to study.
Ambulatory Care Sensitive (ACS) Conditions and ICD-9 codes
Researchers have used a variety of ACS conditions to measure access to primary
care in adult populations. Many researchers specified that ACS conditions listed as the
primary diagnosis equated to a PH (Basu et al., 2004; Bindman et al., 1995a; Kozak et al.,
2001; Oster & Bindman, 2003; Pappas et al., 1997; Saha et al., 2007; Shi et al., 1999;
Weissman et al., 1992). Of the 16 articles measuring access to primary care that also
provided a list of ACS conditions in the text, three studies used 12 ACS conditions
(Kozak et al., 2001; Pappas et al., 1997; Weissman et al., 1992), two studies used five (5)
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ACS conditions (Bindman et al., 1995a; Oster & Bindman, 2003), and the remaining
studies used over 12 ACS conditions. Although the actual number of ACS conditions
used in each study varied across studies and populations, there appeared to be several
common conditions used in a majority of studies: asthma, cellulitis, CHF, COPD,
diabetes, hypertension, and pneumonia (Appendix M). However, even among these
conditions, there are some discrepancies in specific medical terminology as well as the
corresponding ICD-9 code.
Diabetes. Researchers used diabetes as an ACS condition to measure access to
primary care in several studies (Basu et al., 2004; Bindman et al., 1995a; Gaskin &
Hoffman, 2000; Kozak et al., 2001; Oster & Bindman, 2003; Pappas et al., 1997;
Parchman & Culler, 1994; Ricketts et al., 2001; Saha et al., 2007; Shi et al., 1999;
Weissman et al., 1992). We examined the studies that provided ICD-9 codes for a
diabetes diagnosis and found that only two studies used the exact same ICD-9 codes
(Table 11). Several researchers specified diabetes with ketoacidosis or coma (Pappas et
al., 1997); diabetes “A,” “B,” or “C” (Ricketts et al., 2001; Shi et al., 1999); or diabetes
mellitus (DM) (Oster & Bindman, 2003). As seen here, not only does the medical
terminology change across studies but so do the specific ICD-9 codes (Table 11).
One research study examined access to primary care in adults ages 18-64 years
old; however, the study included ICD-9 codes for Type 1 diabetes (i.e. 250.13 and
250.23) (Oster & Bindman, 2003) while other researchers studying access to primary care
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in this same age group (18-64 years old) did not include ICD-9 codes for Type 1 diabetes
(Table 11) (Ricketts et al., 2001; Saha et al., 2007; Weissman et al., 1992). Furthermore,
researchers who did include younger patients, ages 0-18 years old, in data analysis did
not identify ICD-9 codes for Type 1 (juvenile) diabetes (Pappas et al., 1997; Shi et al.,
1999). This difference raises the issue that while ACS conditions are increasingly used by
researchers there is a lack of standardization of the measure across studies.
Table 11. List of research studies using diabetes as an ACS condition and
corresponding ICD-9 codes, by publication data
Research Study
Weissman, J. S., Gatsonis, C., &
Epstein, A. M. (1992).
Pappas, G., Hadden, W. C.,
Kozak, L. J., & Fisher, G. F.
(1997).
Shi, L., Samuels, M. E., Pease,
M., Bailey, W. P., & Corley, E.
H. (1999).

Ricketts, T. C., Randolph, R.,
Howard, H. A., Pathman, D., &
Carey, T. (2001).

Oster, A., & Bindman, A. B.
(2003).

Diabetes & ICD-9 codes
Diabetes
 250.1, 250.2, 250.3, 251.0
Diabetes with ketoacidosis or coma
 250.1-250.3, 251.0
Diabetes “A”
 250.1, 250.2, and 250.3
Diabetes “B”
 250.8 and 250.9
Diabetes “C”
 250.0
Diabetes “A”
 250.1-3
Diabetes “B”
 250.8-9
Diabetes “C”
 250.0
Diabetes mellitus (DM)
 250.0-250.3
 250.8-250.10
 250.12, 250.13, 250.20, 250.22, 250.23,
250.30, 250.32, 250.33, 250.90, 250.92,
250.93
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Saha, S., Solotaroff, R., Oster, A.,
& Bindman, A. B. (2007).

Diabetes
 250.1, 250.2, 250.3

As seen with this example, there are several issues with using ACS conditions and
ICD-9 codes in adult hospitalization data. Researchers should specify type of diabetes
(i.e. Type 1 vs. Type II) and explain the reason for their choice. Second, researchers
should specify if they are using diabetes with or without specific short or long-term
complications (i.e. leg amputation, ketoacidosis, etc.). Third, corresponding ICD-9 codes
for diabetes should be published within the text and explain if codes are for Type 1
diabetes, Type II diabetes, and/or short or long-term complications of diabetes.
Unfortunately, the terminology for diabetes and corresponding ICD-9 codes changed
from study to study and could have changed the cohort defined as adults with inadequate
access to primary care and could have possibly impacted research findings.
Hypertension. Many researchers cited hypertension as an ACS condition;
however, there were substantial differences in the actual term used to describe
hypertension as well as in the ICD-9 codes used to capture hypertension cases in hospital
administrative data (Table 12). For example, researchers in two studies included
hypertension cases but excluded cases with surgical procedures (Ricketts et al., 2001; Shi
et al., 1999). Hypertension with certain surgical procedures that were omitted comprised
removal of obstructions and insertion of stents (ICD-9 code 36.0), heart replacement
procedures (ICD-9 code 37.5), pacemaker insertion (ICD-9 code 37.7) (International
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Classification of Diseases: 9th Revision, 2010). Omitting hypertension cases with a
surgical procedure may help researchers identify a better defined cohort of adults who
lack access to primary care. Hypertensive adults in need of surgical procedures may not
necessarily have an issue with access to primary care but may suffer from other issues
such as heart defects or other issues not associated with access to primary care.
Secondly, some researchers went beyond a hypertension diagnosis and specified
certain types of hypertension like malignant hypertension (Pappas et al., 1997; Weissman
et al., 1992). According to ICD-9 codes (International Classification of Diseases: 9th
Revision, 2010), the primary difference in malignant hypertension and hypertension
appears to be that in malignant hypertension, the heart or kidneys have become involved
(International Classification of Diseases: 9th Revision, 2010). Several studies
appropriately cite malignant hypertension with the following ICD-9 codes: 403.0
(malignant hypertensive chronic kidney disease), 404.0 (malignant hypertensive heart
and chronic kidney disease), and 405.0 (malignant secondary hypertension) (Table 12).
However, some studies specified malignant hypertension ICD-9 codes—403.0, 404.0,
and 405.0—to describe hypertension cases (Oster & Bindman, 2003; Saha et al., 2007).
Table 12. List of research studies using hypertension as an ACS condition and
corresponding ICD-9 codes, by publication date
Research Study
Weissman, J. S., Gatsonis, C., &
Epstein, A. M. (1992).

Hypertension & ICD-9 codes
Malignant Hypertension
 401.0, 402.0, 403.0, 404.0, 405.0, 437.2
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Begley, C. E., Slater, C. H.,
Engel, M. J., & Reynolds, T. F.
(1994).
Pappas, G., Hadden, W. C.,
Kozak, L. J., & Fisher, G. F.
(1997).
Shi, L., Samuels, M. E., Pease,
M., Bailey, W. P., & Corley, E.
H. (1999).

Acute Myocardial Infarction
 410-414
Stroke (with presence of hypertension)
 430, 431, 437.2, 436+ (401-405)
Malignant Hypertension
 401.0, 402.0, 403.0, 404.0, 405.0, 437.2

Hypertension
 401.0, 401.9, 402.00, 402.10, 402.90
 Exclude hypertension cases with following
surgical procedures: 36.01, 36.02, 36.05,
36.1, 37.5, or 37.7
Ricketts, T. C., Randolph, R.,
Hypertension
Howard, H. A., Pathman, D., &
 401.0, 401.9, 402.00, 402.10, 402.90
Carey, T. (2001).
 Exclude hypertension cases with following
surgical procedures: 36.01, 36.02, 36.05,
36.1, 37.5, or 37.7
Oster, A., & Bindman, A. B.
Hypertension
(2003).
 401.0, 401.9, 402.00, 402.10, 402.90,
403.0, 404.0, 405.0, 437.2
Saha, S., Solotaroff, R., Oster, A., Hypertension
& Bindman, A. B. (2007).
 401.0, 402.00, 403.0, 404.0, 405.0, 437.2

Lastly, researchers in one study defined hypertension as acute myocardial
infarction or stroke with presence of hypertension (Begley et al., 1994). Although the
researchers cited hypertension as an ACS condition to measure access to primary care,
the ICD-9 codes differ substantially from other studies that also used hypertension as an
ACS condition (Table 12). Could these difference in diagnoses and ICD-9 codes distort
cohorts of adult PH and impact findings related to access to primary care? A better
approach may be to include clearly defined ACS conditions diagnoses (medical
terminology) and ICD-9 codes for future research studies and to promote generalizability
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in the field. Similar to the diabetes example, beyond specifying the type of hypertension
or complications associated with hypertension (i.e. stroke) is the fact that the ICD-9
codes begin to change from study, thus, the ACS condition used to explore access to
primary care changes from study to study, which could impact findings.
Immunizable Conditions. While immunizable conditions were not one of the
more common ACS conditions found in this review, we want to bring attention to the
decrease in their use in adult populations (Table 13). The majority of research studies that
listed immunizable conditions and provided ICD-9 codes included patients who were
ages 0 to over 64 years old (Pappas et al., 1997; Ricketts et al., 2001; Shi et al., 1999).
These conditions may be more appropriate in studies exploring access to primary care in
pediatric populations compared to adult populations. Further, the last study to cite
immunizable conditions was published in 2004—almost 15 years ago (Basu et al., 2004).
A controversial British research study from 1998 that linked vaccinations to autism (and
later retracted) may have affected vaccination rates (Rao & Andrade, 2011). Thus, rates
of immunizable conditions may currently measure public fear of immunization not access
to primary care. This is reflected in the fact that, in 1993, the Institute of Medicine (IOM)
listed several immunizable conditions as ACS conditions (Millman, 1993); however, by
2016, the Department of Health and Human Services (DHHS) AHRQ did not list
immunizable conditions as ACS conditions in Version 6 of the PQI (Agency for
Healthcare Research Quality, 2016).
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Table 13. List of research studies using immunizable conditions as ACS conditions
and corresponding ICD-9 codes, by publication date
Research Study
Weissman, J. S., Gatsonis, C., &
Epstein, A. M. (1992).

Immunizable conditions & ICD-9 codes
032 – Diphtheria
033 – Whooping cough (includes pertussis)
037 – Tetanus
045 – Acute poliomyelitis
055 – Measles
072 – Mumps
Pappas, G., Hadden, W. C.,
032 – Diphtheria
Kozak, L. J., & Fisher, G. F.
033 – Whooping cough (includes pertussis)
(1997).
037 – Tetanus
045 – Acute poliomyelitis
055 – Measles
072 – Mumps
Shi, L., Samuels, M. E., Pease,
033 – Whooping cough (includes pertussis)
M., Bailey, W. P., & Corley, E.
037 – Tetanus
H. (1999).
045 – Acute poliomyelitis
390 – Rheumatic fever (without heart
involvement)
*Ricketts, T. C., Randolph, R.,
033 – Whooping cough (includes pertussis)
Howard, H. A., Pathman, D., &
037 – Tetanus
Carey, T. (2001).
045 – Acute poliomyelitis
320.0 – Hemophilus meningitis
390 – Rheumatic fever (without heart
involvement)
391 – Rheumatic fever (with heart involvement)
*The 1993 IOM publication lists these same immunizable conditions as ACS conditions
(Millman, 1993).
Excluded Cases. There are particular cases that may need to be excluded when
using ACS conditions to measure access to primary care. Although considered a
methodology study, in 1990, one group of researchers did not make mention of excluding
certain cases like breast cancer surgery, cervical cancer, ectopic pregnancy, drug
overdose but actually classified these conditions as ACS conditions (Solberg et al., 1990).
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The issue is these conditions may in fact occur with proper access to primary care, thus
using these as ACS conditions may be a poor measure to describe access to primary care.
Over time, researchers may have realized certain conditions were clearly not
sensitive to poor access to primary care. As research in the area of access to healthcare
expanded, researchers began excluding specific cases that may not necessarily be treated
or completely prevented in the ambulatory care setting. For example, after 1995,
researchers began excluding obstetric cases and newborns since these hospitalizations
may not have resulted in illness or lack of access to primary care (Gaskin & Hoffman,
2000; Pappas et al., 1997; Shi et al., 1999). In more recent studies, researchers also began
to exclude psychiatric and mental health cases (Gaskin & Hoffman, 2000; Pappas et al.,
1997); researchers cautioned that mental health was considerably different from physical
health (Gaskin & Hoffman, 2000). As research in this area progresses, it will be
important for researchers to exclude certain cases and provide explanations as to why
these cases are excluded, especially since including cases may distort findings.
Methodology Studies
Three studies were classified as methodology studies (Appendix M) (A. D. Brown
et al., 2001; Sanderson & Dixon, 2000; Solberg et al., 1990). While varying ACS
conditions were used in hospitalization data to examine access to primary care, there was
significant consensus among health services researchers, physicians, and methodologists
regarding which conditions were sensitive to quality primary care. One Canadian
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methodology study used three panels—a Delphi, a modified Delphi, and a questionnairebased survey—of physicians, surgeons, and rural physicians to develop consensus
regarding ACS conditions; the three panels coalesced on the following ACS conditions:
asthma, angina pectoris, pelvic inflammatory disease (PID), immunization preventable
infections, otitis media, gastrointestinal ulcer, hypertension, and CHF (A. D. Brown et al.,
2001). Although there are personal differences among Canadian physicians’ practice
patterns versus American physicians’ practice patterns and environmental differences
between the Canadian healthcare system and the American healthcare system, researchers
have agreed upon a “core group” of ACS conditions in the literature from both Canada
and the US.
Although methodology papers illustrated consensus regarding the development of
a credible list of ACS conditions, several limitations were noted. Methodology articles
did not provide clear directions as to which ICD-9 code diagnosis to use to define an
ACS condition. For example, if asthma is considered an ACS condition, should
researchers only examine patients with a primary diagnosis of asthma, or should they
include the patient if asthma is a secondary or latter diagnosis? Secondly, methodology
studies did not specify if ACS conditions were better suited for adult, pediatric, or elderly
populations. One study did mention that researchers should develop a separate list of
ACS conditions for elderly or disabled populations when studying the quality of
healthcare (A. D. Brown et al., 2001). Although the methodology studies had limitations,
researchers, methodologists, and providers mention several recommendations to enhance
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the use of ACS conditions in future studies, such as conducting appropriate adjustments
related to number of chronic conditions and socioeconomic status (SES) when using ACS
conditions as a methodological approach to measure access, quality, or the impact of
healthcare policies (A. D. Brown et al., 2001). It may be worthwhile for researchers who
use ACS conditions to perform proper adjustment strategies but also conduct appropriate
sensitivity analysis to illustrate robust findings.
Evaluation of Healthcare Policy
In several studies, researchers examined access to primary care using rates of PH
due to ACS conditions to evaluate healthcare policies in several states (Saha et al., 2007;
Sharma et al., 2017; Smulowitz et al., 2011; Taubman et al., 2014). Rates of PH due to
ACS conditions can be used as an evaluation tool for programs and policies and a
plausible approach to measure access to care (A. D. Brown et al., 2001; Ricketts et al.,
2001). With this in mind, researchers examined the impact of healthcare policy or
healthcare expansion on access to primary care in both Oregon (Saha et al., 2007;
Taubman et al., 2014) and Massachusetts (Smulowitz, O'Malley, Yang, & Landon,
2014). Additionally, researchers in Illinois investigated the impact of the Affordable Care
Act (ACA) in Illinois by examining pre- and post- rates of PH due to ACS conditions
(Sharma et al., 2017).
ACS Conditions and ICD-9 codes. Of the four studies evaluating healthcare
policies, only one evaluating healthcare policy in Oregon listed ACS conditions and
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corresponding ICD-9 codes within the text (Saha et al., 2007). Researchers involved with
this particular study had an advantageous opportunity to conduct a randomized design to
evaluate the effect of healthcare policy on access to primary care in the state of Oregon;
thus, findings are unlikely generalizable to other state healthcare policies’ effects on
access to primary care, especially states with population demographics significantly
different from Oregon.
Researchers examining healthcare policies—one in Illinois and one in
Massachusetts—cited AHRQ PQI as the measure for access to primary care (Sharma et
al., 2017; Smulowitz et al., 2011). One study provided ACS conditions within the text
(Sharma et al., 2017); however, neither study provided corresponding ICD-9 codes within
the text, which limits reproducibility (Sharma et al., 2017; Smulowitz et al., 2011). For
example, in Smulowitz et al. (2011), we were unable to access the website to the list of
ACS conditions used in the study to measure access to primary care. Thus, in addition to
proper citations, it may be a better approach to publish ACS conditions as well as
corresponding ICD-9 or ICD-10 codes within the actual text of the paper as an endnote or
in the appendix. This step can enhance external generalizability for researchers to
reproduce studies and/or conduct meta-analysis of research data. This approach will be
particularly important as more research studies use ACS conditions to examine the effect
of healthcare policies, specifically Medicaid expansion under ACA, on access to primary
care.
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Quality Measurement
Several studies mentioned ACS conditions as a way to measure quality of
ambulatory care (Billings et al., 1996; Solberg et al., 1990; Weissman et al., 1992). In
Minnesota, researchers, physicians, and quality assurance personnel developed a list of
potentially preventable conditions to improve care within Health Maintenance
Organizations (HMO) networks and medical institutions (Solberg et al., 1990).
Since the early 1990s, it appears more government-affiliated and national
agencies are undertaking the responsibility and opportunity of developing a reliable list of
conditions to measure quality of healthcare. For example, the US DHHS AHRQ
developed a list of PQI to measure quality, access, and even patient safety in healthcare
systems (Agency for Healthcare Research Quality, 2001). Another example is an IOM
publication highlighting access to healthcare in which researchers offered a set of
conditions to monitor access to healthcare (Millman, 1993). Thus, ACS conditions are a
credible method to measure access to primary care, determine quality of healthcare
systems, and evaluate healthcare policies that may impact access to care or quality of
care.
Access to Primary Care based on Medicaid Expansion status
For the final aim, our findings illustrate a slight decrease in the number of PH
after ACA Medicaid expansion for states that expanded Medicaid. Although not
significant, our findings show Medicaid expansion may have a positive impact on
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primary care access. There may be several reasons individual and state-level
characteristics to account for nonsignificant findings. Many of these reasons were not
measured in this study.
Our findings show health care policy is an influential variable in the framework of
studying access to primary care. Health care policy includes attitudes of policymakers
that may influence financing or resources and could have a negative impact on access to
primary care for their constituents. In addition to health care policy, state-level health
care delivery characteristics and demographic characteristics may impact access to
primary care. Many of these characteristics were not significant in the model which may
mean several of the variables measured similar things. For example, the political
variables (governor’s political affiliation and control of the state legislature) may have, in
fact, measured expansion status since many Republican states did not expand Medicaid.
Individual-Level Characteristics
A health insurance card does not lead to immediate access to health care (Billings
& Teicholz, 1990). An insurance card does not create convenient office hours, guarantee
transportation to a medical provider, and does not address the unique needs of each
individual patient (Billings & Teicholz, 1990). In the Framework for the Study of Access
(Aday & Andersen, 1974), lack of transportation and unique needs of the individual
would be categorized as “Characteristics of Population at Risk,” and convenient office
house would fall under “Consumer Satisfaction.” In this same framework, all variables
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under “Consumer Satisfaction,” such as convenience, costs, quality, and courtesy were
not measured in this study and can impact an individual’s access to primary care.
Another factor at the individual level may be, although individuals gained a health
insurance card, they do not necessarily know how to access primary care, be familiar with
the actual purpose of primary care, or have a trusting relationship with a provider they
feel comfortable confiding in with their personal health information. According to the
Agency for Healthcare Research Quality (2014), communication and trust are essential
components in promoting access to health care. The time needed to (a) have individuals
familiarize themselves with primary care practices and (b) develop a trusting relationship
with a primary care provider is quite an important factor, and this aspect in health care
practice takes time, especially for those who may have never had health insurance or a
primary care provider. Furthermore, existing research studies using survey data to
measure access to primary care before and after Medicaid expansion show an increase in
usual source of care, which could explain decrease in the number of PH; however,
findings were not significant after controlling for demographic variables (Miller &
Wherry, 2017; Wherry & Miller, 2016). For example, from 2014 to 2015 (two years after
ACA Medicaid expansion), researchers reported there were no significant changes in
usual source of care between low-income respondents in Medicaid expansion states and
non-Medicaid expansion states (1.5 percentage points, p = 0.63) (Miller & Wherry,
2017). Similar findings were reported in another study where the post-reform period was
the second half of 2014 (less than one year after ACA Medicaid expansion) (1.7
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percentage points, p = 0.45) (Wherry & Miller, 2016). As more people gain insurance
under the ACA and find a usual source of care or primary care doctor, they may be less
likely to have a PH. We may need more time to see individuals find and develop a
relationship with a trustworthy primary care provider before we see a significant decrease
in the number of PH.
State-Level Characteristics
A separate factor at the state level was the approach to how Medicaid expansion
states marketed Medicaid insurance to eligible populations, which was an unobserved
factor in our research study. Medicaid expansion states may have varied by leadership,
collaboration efforts, and other factors (Artiga, Rudowitz, & Tolbert, 2016). Medicaid
expansion states may have had different strategies to target underserved groups or
provide enrollment assistance like bilingual staff, interpretation, and so forth (Artiga et
al., 2016). It is plausible these unobserved characteristics in Medicaid expansion states
could impact the number of PH. For example, if Medicaid expansion states were slow to
market Medicaid or did not target traditionally underserved populations (i.e. minorities,
uninsured, low income), individuals may have missed the opportunity to get health
insurance and endured poor access to primary care, which could lead to an increase in the
number of PH in Medicaid expansion states.
Although research studies investigating early effects of ACA Medicaid expansion
have nonsignificant findings, it is important to continue examining the impact of
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Medicaid expansion on access to primary care. This is especially true since our study
illustrated the general direction of the number of PH as decreasing after Medicaid
expansion. Furthermore, other studies show the general direction of usual source of care
in Medicaid expansion states increasing after Medicaid expansion.
Study Limitations
This manuscript describes three components of a large mixed-methods
dissertation and component of the dissertation had several limitations. For the systematic
review, the quality of the studies was not recognized as high level as they were not RCTs.
Several studies had a high risk of bias from other sources, including non-response, recall
error, and low survey response rates. Another possible limitation is the duplication of
findings since some studies used the same data source and examined the same states
before and after Medicaid expansion. The review did not report results for affordability or
costs in relation to access to primary healthcare. Search terms did not capture articles
utilizing preventable hospitalizations as a measure of access to primary healthcare;
however, we identified and discussed several articles that evaluated Medicaid expansion
using this methodology that could lend valuable information to this area of research.
Lastly, the review excluded studies that focused on other aspects of access to primary
healthcare, including density of healthcare centers or appointment availability. Excluding
these studies may have impacted our findings regarding access to primary healthcare;
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however, we aimed to provide a succinct examination of the literature evaluating
Medicaid expansion and access to primary healthcare.
The historical review of ACS conditions had two limitations. It was not a
systematic review but a historical review of the literature combining empirical research
studies as well as methodology studies to examine how ACS conditions have developed
over the last several decades. The search also did not consist of a systematic search of the
literature using online library databases to identify appropriate articles.
The quantitative aspect of this study had several limitations including possible
administrative errors with ICD-9 codes and the lack of 2015 hospital administrative data
for all states. There was also the inability to measure unobserved differences in
populations across the different states, including the differences in Medicaid enrollment
and marketing strategies and also patient care-seeking behaviors. There was limited time
periods (i.e. less than eight time period after Medicaid expansion) in the ITS research
design which could have impacted results. Lastly, findings are limited to the population
studied.
Conclusion
While ACA Medicaid expansion happened over four years ago, the hospital
administrative data to measure access to primary care after Medicaid expansion is still
relatively new. For instance, several 2015 state hospital administrative datasets are just
being release d to the public for analysis in 2017 and 2018. Research examining the
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effects of ACA Medicaid expansion is still fairly early, especially with the lack of data
available. As more administrative hospital data become available, researchers should
continue analyzing more state hospital data over longer periods of time to see if there is a
significant effect on access to primary care. Lastly, researchers should translate these
findings into cost analysis for state policymakers.
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Appendix A. Framework for the study of access

Reference: Aday and Andersen (1974)
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Appendix B. State Governors’ Support or Opposition of Medicaid Expansion, 20122013

Reference: Sommers and Epstein (2013)
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Appendix C. Access to primary care. Research Studies using PHs due to ACS
conditions & findings
Studies

Findings

Billings & Teicholz (1990)

Weissman,
(1992)

Gatsonis,

& Epstein

Billings, Zeitel, Lukomnik, Carey,
Blank, & Newman (1993)
Begley, Slater, Engel, & Reynolds
(1994)1
Parchman & Culler (1994)
Bindman, Grumbach, Osmond,
Komaromy, Vranizan, Lurie ... &
Stewart (1995)

Compared to insured patients’ rates of hospital
admission, uninsured patients had three times more PHs,
and Medicaid patients had almost twice as many PHs
than insured patients.
Uninsured and Medicaid patients were more likely to be
hospitalized for ACS conditions compared to insured
patients.
Low-income areas had utilization rates four times higher
for all ACS conditions combined than higher income
areas.
Avoidable hospitalization rates were three times higher
for Galveston, TX low-income residents compared to
populations in Maryland and Massachusetts.
As the number of family and general practitioners and
income increased, the rates of PHs decreased.
Zip code clusters with higher proportions of uninsured
and Medicaid patients had higher PH admissions.
African American race and poverty were predictors of
limited access to primary care.
There is a significant association between income and
PHs.
Race and income are predictors of PHs.

Billings, Anderson, & Newman
(1996)
Pappas, Hadden, Kozak, & Fisher
(1997)
Shi, Samuels, Pease, Bailey, & Minorities, low-income, and rural residents had higher
Corley (1999)
PHs compared to their counterparts.
Gaskin & Hoffman (2000)
African Americans and Hispanics have significantly
more PHs than Whites.
Kozak, Hall & Owings (2001)
From 1980 to 1998, rates of PHs decreased for Whites
but steadily increased for African Americans. Highest
rates of PHs were for Medicaid and the uninsured
compared to private insurance.
Ricketts,
Randolph,
Howard, Income, race, and employment were predictors of high
Pathman, & Carey (2001)2
rates of PHs; however, PCP supply was not.
Oster & Bindman (2003)
African Americans, Medicaid patients, and uninsured
accounted for majority of ED visits for ACS conditions.
Basu, Friedman & Burstin (2004)
In four states, PHs were more likely for those on
Medicaid, African Americans, females, and older age.
PCP density associated with fewer PHs in three of four
states.
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Smulowitz,
Lipton,
Wharam, Compared to people with Medicare or private insurance,
Adelman, Weiner, Burke... & Liu PHs for ACS conditions increased significantly for
(2011)
uninsured and those receiving Medicaid or health
insurance subsidies.
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Appendix D. Quasi-experimental studies: How does Medicaid expansion affect
health?
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Appendix E. States’ Decisions regarding Medicaid expansion as of May 1, 2017

Reference: National Academy for State Health Policy (2017)
19 states are not expanding Medicaid
26 states (count includes the District of Columbia) are expanding Medicaid
7 states are expanding Medicaid, but using an alternative to traditional expansion
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Appendix F. Comparisons of Medicaid Elibility by Federal Poverty Level, Kentucky
Medicaid Eligibility without ACA, by FPL

Reference: Deloitte (2015)
~vs.~
Medicaid Eligibility with ACA, by FPL

Reference: Deloitte (2015)
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Appendix G. Mediaid Demographic Data for Selected States1

Medicaid Expenditure
State share2
Sex3
Persons, female
Race / Hispanic Origin3
White
Black
Hispanic
Other
Age3
19-26
27-44
45-64
Medicaid Income
Eligibility for Adults4
Parents
(Family of three)
Other adults
(Individual)

US

AZ

KY

NY

NJ

FL

GA

SC

WI

62.8%

25.6%

20.4%

45.3%

38.6%

39.6%

32.5%

29.2%

41.2%

58%

56%

57%

55%

58%

57%

58%

61%

59%

41%
22%
25%
12%

34%
7%
41%
19%

78%
12%
3%
7%

32%
22%
28%
18%

40%
28%
18%
14%

35%
27%
28%
9%

44%
47%
1%
8%

42%
47%
5%
6%

58%
15%
9%
18%

12%
18%
12%

12%
20%
14%

9%
15%
14%

13%
21%
19%

9%
11%
10%

10%
15%
10%

9%
12%
10%

12%
15%
11%

13%
22%
13%

138%

138%

138%

138%

138%

33%

37%

67%

100%

138%

138%

138%

138%

138%

0%

0%

0%

100%

Reference: The Henry J. Kaiser Family Foundation (2017c)
1
More information found at http://kff.org/statedata/
2
FY 2015, October 1, 2014 – September 30, 2015
3
FY 2011, October 1, 2010 – September 30, 2011
4
Percent for Federal Poverty Level (FPL) as of January 1, 2017
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Appendix H. United States Census Bureau Population Data by Year, All Ages, April 1, 2010 – July 1, 2016

Medicaid Expansion States

Non-Expansion States

2016

United
Arizona Kentucky New
New York Florida
Georgia
South
Wisconsin
States
Jersey
Carolina
323,127,513 6,931,071 4,436,974 8,944,469 19,745,289 20,612,439 10,310,371 4,961,119 5,778,708

2015

320,896,618 6,817,565 4,424,611

8,935,421 19,747,183 20,244,914 10,199,398 4,894,834 5,767,891

2014

318,563,456 6,719,993 4,413,057

8,925,001 19,718,515 19,888,741 10,087,231 4,828,430 5,758,377

2013

316,204,908 6,624,617 4,400,477

8,899,162 19,673,546 19,582,022 9,984,938

4,767,894 5,742,854

2012

313,998,379 6,549,634 4,384,799

8,873,211 19,602,769 19,344,156 9,914,668

4,720,760 5,726,177

2011

311,663,358 6,467,163 4,369,354

8,841,243 19,519,529 19,096,952 9,811,610

4,672,637 5,709,640

2010

308,745,538 6,392,017 4,339,367

8,791,894 19,378,102 18,801,310 9,687,653

4,625,364 5,686,986

Mean

316,171,396 6,643,151 4,395,520

8,887,200 19,626,419 19,652,933 9,999,410

4,781,577 5,738,662

Reference: United States Census Bureau (2017)
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Appendix I. United States Census Bureau Population Data for 18-64 years, as of April 1, 2010 and July 1, 2015

2010
Total
Population6
United States
Medicaid Expansion
States
Arizona
Kentucky
New Jersey
New York
Non-Expansion States
Florida
Georgia
South Carolina
Wisconsin

2010
18-64 y/o
Population
n (%)
194,509,689
(63.0)

2015
Total Population

2015
18-64 y/o Population
n (%)

321,418,820

199,922,506 (62.2)

6,392,017
4,339,367
8,791,894
19,378,102

3,879,954 (60.7)
2,738,141 (63.1)
5,538,893 (63.0)
12,440,741 (64.2)

6,828,065
4,425,092
8,958,013
19,795,791

4,083,183 (59.8)
2,739,132 (61.9)
5,616,674 (62.7)
12,609,919 (63.7)

3,981,569 (60.3)
2,738,637 (62.5)
5,577,784 (62.3)
12,525,330 (64.0)

18,801,310
9,687,653
4,625,364
5,686,986

11,544,004 (61.4)
6,161,347 (63.6)
2,909,354 (62.9)
3,565,740 (62.7)

20,271,272
10,214,860
4,896,146
5,771,337

12,223,577 (60.3)
6,404,717 (62.7)
3,011,130 (61.5)
3,578,229 (62.0)

11,883,791 (60.9)
6,283,032 (63.2)
2,960,242 (62.2)
3,571,985 (62.4)

308,745,538

Average of 2010
and 2015
18-64 population
n (%)
197,216,098
(62.6)

Reference: https://www.census.gov/quickfacts/table/PST045216/0

6

Data from 2010 Census collected on or around April 1, 2010 and not July 1, 2010 estimates. All other years are reported estimates.
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Appendix J. United States Census Bureau Demographic Data for Selected States, 20101

Age
Persons, 0 - 17 years
Persons, 18 - 64
years2
Persons, ≥ 65 years
Sex
Persons, female
Race / Hispanic Origin
Non-Hispanic White
Black or AA3
Hispanic or Latino
Asian
AI/AN4
NH/PI5
Health
Persons, with a
disability, < 65
years, 2011-2015
Persons, without
health insurance, <
65 years∆

US

AZ

KY

NJ

NY

FL

GA

SC

WI

24.0
63.0

25.5
60.7

23.6
63.1

23.5
63.0

22.3
64.2

21.3
61.4

25.7
63.6

23.4
62.9

23.6
62.7

13.0

13.8

13.3

13.5

13.5

17.3

10.7

13.7

13.7

50.8

50.3

50.8

51.3

51.6

51.1

51.2

51.4

50.4

63.7
12.6
16.3
4.8
0.9
0.2

57.8
4.1
29.6
2.8
4.6
0.2

86.3
7.8
3.1
1.1
0.2
0.1

59.3
13.7
17.7
8.3
0.3
Z

58.3
15.9
17.6
7.3
0.6
Z

57.9
16.0
22.5
2.4
0.4
0.1

55.9
30.5
8.8
3.2
0.3
0.1

64.1
27.9
5.1
1.3
0.4
0.1

83.3
6.3
5.9
2.3
1.0
Z

8.6

8.2

12.9

6.6

7.4

8.5

8.8

10.3

8.2

10.5

12.8

7.0

10.0

8.1

16.2

15.7

12.9

6.6

Reference: (United States Census Bureau, n.d.)
1
Data obtained from United States Census Bureau QuickFacts. All percentages are from April 1, 2010 unless otherwise specified.
2
Percentages for 18-64 years old group were computed by subtracting the percentage of those 65 years and older and percentage of those under 18 years
old from 100.
3
AA – African American
4
AI/AN - American Indian and Alaska Native
5
NA/PI - Native Hawaiian and other Pacific Islander
∆
Reported estimates should not be compared to other geographic levels of these estimates.
Z
Value greater than zero but less than half unit of measure shown
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Appendix K. United States Census Bureau Socioeconomic Status Data for Selected States, 20101

Education2
≥ H.S. graduate
≥ Bachelor’s degree
Income and Poverty
MHI3, 2011-2015
Per capita income4
Persons in poverty∆
Employment
Employed5, 2011-2015

US

AZ

KY

NJ

NY

FL

GA

SC

WI

86.7
29.8

86.0
27.5

84.2
22.3

88.6
36.8

85.6
34.2

86.9
27.3

85.4
28.8

85.6
25.8

91.0
27.8

$53,889
$28,930
13.5

$50,255
$25,848
17.4

$43,740
$24,063
18.5

$72,093
$36,582
10.8

$59, 269
$33,236
15.4

$47,507
$26,829
15.7

$49,620
$25,737
17.0

$45,483
$24,604
16.6

$53,357
$28,340
12.1

63.3

59.3

59.1

65.9

63.3

58.8

62.3

60.1

67.1

Reference: (United States Census Bureau, n.d.)
1
Data obtained from United States Census Bureau QuickFacts. All percentages are from April 1, 2010 unless otherwise specified.
2
Percentages reported for those age 25 years+, 2011-2015
3
Median Household Income (reported in 2015 dollars)
4
Per capita income in past 12 months (reported in 2015 dollars), 2011-2015
5
In civilian labor work force, total, percent of population age 16+, 2011-2015
∆
Reported estimates should not be compared to other geographic levels of these estimates.
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Appendix L. Characteristics of eligible studies from systematic literature review

Author (year)
Miller & Wherry
(2017)

Study Aim
Examine association between
Medicaid expansion and changes
in health insurance coverage,
health care use, and health among
low-income adults

Data Source.
Age, & Income
National Health
Interview Survey
(NHIS)

Methodology –
Access to Care7
Usual source of care

In 2014 and 2015, there was
not a significant difference
in having a usual source of
care between people living
in Medicaid expansion
(ME) states compared to
people living in nonMedicaid expansion (NME)
states.

Usual source of care

By the end of the second
half of 2014, individuals in
ME states reported a nonsignificant increase in usual
source of care compared to
those in NME states.

No regular source of health
care

In the second and third
quarter of 2014, there was a
significant decrease in not
having a regular source of
care; however, by the fourth
quarter of 2014, the
decrease was not significant.

Age: 19-64 years old
Income: 138% FPL

Wherry & Miller
(2016)

Benitez et al. (2016)

Examine if Medicaid expansion is
associated with changes in
insurance coverage, access to and
utilization of healthcare, and selfreported health

NHIS

Examine impact of Kentucky’s
Medicaid expansion on access to
care and insurance coverage

Center for Disease
Control and Prevention
(CDC) Behavioral Risk
Factor Surveillance
System (BRFSS)

Age: 19-64 years old
Income: 138% of FPL

Age: 25-64 years old

Major Findings

Income: < $25,000

7

Access to care variables related to cost or affordability are not captured in this table. However, they are mentioned in the literature review.
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Sommers, B. D.,
Blendon, R. J., Orav,
E. J., & Epstein, A.
M. (2016)

Assess changes in access to care,
utilization, preventative care, and
self-reported health from
Medicaid expansion or expanded
private insurance

Random-digit telephone
survey
Age: 19-64 years old
Income: 138% FPL

Usual source of care8
Has a personal physician
Trouble obtaining primary
care appointment
Trouble obtaining specialist
appointment
ED visit because office visit
unavailable

Traditional ME in Kentucky
and expansion through the
“private option” in Arkansas
were associated with a
significant increase in usual
source of care compared to
Texas, a NME state.
There was a significant
increased likelihood for
having a personal physician
and significant decrease for
using the ED as a primary
source of care when
comparing Kentucky and
Arkansas to Texas, a NME
state.
Effect of Medicaid
expansion more pronounced
in second year of coverage.

Sommers, B. D.,
Blendon, R. J., &
Orav, E. J. (2016)

8

Examine impact of private option
in Arkansas, traditional Medicaid
expansion in Kentucky, and nonMedicaid expansion in Texas on
access to care in first year after
healthcare reform

Random-digit telephone
survey
Age: 19-64 years old
Income: 138% FPL

Usual source of care9
Has a personal physician
Trouble obtaining primary
care appointment
Trouble obtaining specialist
appointment
ED visit because office visit
unavailable

In Kentucky, one year after
Medicaid expansion, there
was not a significant
increase in usual source of
care compared to Texas, a
NME state.
In Kentucky, one year after
Medicaid expansion, there
was not a significant
increase in having a
personal physician
compared to Texas, a NME
state; however, findings

Usual source of care included three categories: office visit as usual source of care, emergency department (ED) as usual source of care, and no source
of usual care.
9
Usual source of care included two categories: office visit as usual source of care and ED as usual source of care.
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approached significance
(8.6 percentage points, p =
0.07).
There was a significantly
greater increase in ED visits
due to limited availability of
office visits in ME states
compared to Texas, a NME.
The reduction in use of ED
as a usual source of care in
ME states, compared to
Texas, approached
significance (p=0.06).

Shartzer et al. (2016)

Investigate changes in access and
affordability before (September
2013) and after (March 2015)
open enrollment for the ACA
Marketplace and states that
expanded Medicaid effective
January 1, 2014

Urban Institute Health
Reform Monitoring
Survey (HRMS)
Age: 19-64 years old

Usual source of care
Routine checkup in past 12
months
Problem(s) accessing care in
the past 12 months

Income:
138% FPL;
139%-399% FPL;
≥ 400% FPL

Significantly more
nonelderly adults reported a
usual source of care in ME
states after Medicaid
expansion.
In NME states, significantly
more nonelderly adults
reported a routine checkup
after Medicaid expansion
compared to before.
In ME states, significantly
less nonelderly adults
reported problems accessing
care after Medicaid
expansion.

Sommers et al.
(2015)

Assess differences in selfreported coverage, access to care,
and health between low-income
adults in ME states compared to
NME states

Gallup-Healthways
Well-Being Index
(WBI)
Age: 18-64 years old

No personal physician
No easy access to medications

There was a significant
decrease in those lacking
personal physician and
those reporting a limited
access to medications in ME

149
states compared to NME
states.

Income: 138% FPL
Golberstein et al.
(2015)

Evaluate early ACA effects in
California on insurance coverage,
access to care and out-of-pocket
spending

NHIS

Doctor’s office visit in past
two weeks

Families with incomes <
200% and families with
incomes < 138% reported an
increase in doctor visits
after public insurance
expansion; however,
findings were not
significant.

Delay in medical care due to
difficulty in getting
appointment

In ME states, the percentage
of Medicaid enrollees
reporting poor access to care
decreased from 8.5% before
Medicaid expansion to 7.3%
after Medicaid expansion.

Age: 19-64 years old
Income:
> 200% FPL;
> 138% FPL

Ndumele et al. (2014)

Assess effect of previous
Medicaid expansions on selfreported access to care

NHIS
Age: 18 years+
Income:
≤ 100% FPL;
> 100% FPL

In NME states, the
percentage of Medicaid
enrollees reporting poor
access to care (5.3%)
remained stable during the
same duration of time.
Long, S. & Dahlen,
H. (2014)

Examine impact of Massachusetts
2006 healthcare reform (i.e.
Medicaid expansion to childless
adults) on insurance coverage and
access

Massachusetts Health
Reform Survey
(MHRS) and NHIS

Usual source of care

In Massachusetts, there was
a significant increase for
low-income adults (i.e.
under 138% of FPL) who
reported having a usual
source of care after state
healthcare reform.

Having a personal doctor

After ACA implementation,
there was a significant
increase in the likelihood of
having a personal doctor.

Age: 19-64 years old
Income:
< 100% FPL (MHRS);
< 138% FPL (NHIS)

Sommers et al.
(2014)

Determine if ACA affected
changes in access to care

Gallup-Healthways
WBI
Age: 18-64 years old
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Income:
≤ 138% FPL;
139% to 399% FPL;
≤ 400% of FPL
Long & Stockley
(2011)

Compare health insurance
coverage and health care access
before and after expansion of
public health insurance in New
York and Massachusetts

NHIS
Age: 19-64 years old
Income:
< 250% FPL (NY)
< 300% FPL (MA)

Having usual source of care
Delayed care in past 12
months due to inconvenient
hours
Delayed care in past 12
months due to inability to get
appointment

In New York, pre- and postdifferences in access to care
were not significant. The
likelihood of delaying care
was worse post reform.
In Massachusetts, there was
a significant decrease in
those delaying care post
reform. There was a nonsignificant increase in
having a usual source of
care for those with an
income below 300% of
FPL.
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Appendix M. Research studies using ambulatory care sensitive (ACS) conditions – Historical Review Table

Publications
(n=19)

Study Objective
-Access to Primary Care
-Evaluation
-Methodology
-Quality

ACS conditions10
-ICD-9 codes reported
(Y/N)
-Age group (years)

Results/Findings11

Limitations/Future
Research

Solberg, L. I.,
Peterson, K. E.,
Ellis, R. W.,
Romness, K.,
Rohrenbach, E.,
Thell, T., ... &
Zak, S. (1990).
The Minnesota
project: a focused
approach to
ambulatory quality
assessment. Inquir
y, 359-367.

Methodology & Quality

15 Indicator Conditions

Develop and test new
methodology to measure
inadequate prehospital care

Diabetic acidosis; ruptured
appendicitis; gangrene of
extremity; hypokalemia;
pulmonary
embolism/infarction; cellulitis;
peptic ulcer with perforation,
bleeding or obstruction;
hypertensive crisis (under age
65 years); radical mastectomy;
drug toxicity; cervical cancer;
asthma; prematurity; ectopic
pregnancy; toxemia of
pregnancy

Screening process of
indicator conditions
determined to be
efficient process for
improving care
within
networks/institutions.

This approach can be a form
of quality assurance for
health networks/institutions
in their efforts to reduce
avoidable hospitalizations
(AH).

Representatives from three
HMOs in Minnesota
performed case reviews to
determine ACS conditions.

There are issues with coding
and inability to correctly
define indicator conditions.

ICD-9 codes: N
Age group: N/A

10

ACS conditions may be called by other names, including indicator conditions, avoidable hospital conditions, or preventable or avoidable conditions.
ACS conditions for adult populations only are listed. Marker conditions, which are urgent but not prevented in the ambulatory setting (Basu & Burstin,
2004), were not included in the analysis. The (Y/N) indicates if researchers provided ICD-9/ICD-10 codes in the research study.
11
Findings reported in this table correspond to adult populations, specifically 18-64 year old age group, unless otherwise stated.
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Weissman, J. S.,
Gatsonis, C., &
Epstein, A. M.
(1992). Rates of
avoidable
hospitalization by
insurance status in
Massachusetts and
Maryland. Jama,
268(17), 23882394.

Access to Primary Care &
Quality

12 Avoidable Hospital
Conditions (AHC)

Examine if uninsured and
Medicaid patients have
higher rates of AH than
insured patients in
Massachusetts and
Maryland

Ruptured appendix; asthma;
cellulitis; Congestive Heart
Failure (CHF); diabetes;
gangrene; hypokalemia;
immunizable conditions;
malignant hypertension;
pneumonia; pyelonephritis;
perforated or bleeding ulcer
ICD-9 codes: Y
Age group: 18-64

Begley, C. E.,
Slater, C. H.,
Engel, M. J., &
Reynolds, T. F.
(1994). Avoidable
hospitalizations
and socioeconomic status in
Galveston County,
Texas. Journal of
community
health, 19(5), 377387.

Access to Primary Care

17 AHC

Compare avoidable
hospitalization rates (AHR)
Galveston County, Texas to
Maryland, Massachusetts,
and New York City by
socioeconomic status (SES)

Acute myocardial infarction;
stroke with hypertension;
stroke with complications;
hypoglycemia; asthma;
problem pregnancy;
pneumonia; epilepsy;
convulsions; CHF; Chronic
Obstructive Pulmonary
Disease (COPD); acute
pyelonephritis; whooping
cough; tetanus; polio; bacterial
meningitis; rheumatic fever
ICD-9 codes: Y
Age group: 0-65+

Admissions for AHC
approximately 7.4%
in Massachusetts and
7.8% in Maryland of
total state
hospitalizations.
Age- and sexadjusted relative rate
for all 12 AHC was
1.75 in
Massachusetts and
1.28 in Maryland
uninsured population
compared to
privately insured
patients.
AHR approximately
three times higher for
Galveston lowincome residents
compared to
Maryland,
Massachusetts, and
New York City.

Higher rates of AHC may
be due to higher incidence
or prevalence of disease
.
Physician practice patterns
and patient compliance may
influence AHC rates.
Study does not translate into
cost implications.

There are a lot of limitations
due to differing age and sex
distribution across
comparison groups in three
separate studies.
Researchers only compared
AHR in certain conditions,
not all AHC listed in Table
1.
Study included patients 65
years and older in analysis
which could bias results.
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Parchman, M. L.,
& Culler, S.
(1994). Primary
care physicians
and avoidable
hospitalizations. J
ournal of Family
Practice, 39(2),
123-129.

Bindman, A. B.,
Grumbach, K.,
Osmond, D.,
Komaromy, M.,
Vranizan, K.,
Lurie, N., ... &
Stewart, A.
(1995).
Preventable
hospitalizations
and access to
health
care. Jama, 274(4)
, 305-311.

Access to Primary Care

Six AHC

Determine relationship
between availability of
primary care physicians
(PCP) and the rate of AHC
in Pennsylvania

Angina; CHF; hypertension;
pneumonia; asthma; diabetes
ICD-9 codes: N
Age group: Specific ages are
inconclusive; however,
discusses pediatric and adult
AHC

Access to Primary Care

Five chronic conditions

Examine if higher rates of
preventable hospitalizations
(PHs) in low-income
communities are associated
with access to care, disease
prevalence, care-seeking
behavior, or physician
practice in California

Asthma; COPD; CHF;
diabetes; hypertension
ICD-9 codes: N
Age group: 18-64

As the number of
family practitioners
(FP) and general
practitioners (GP)
increases, rates of
AHC decrease.
As income increases,
rates of AHC
decrease.
In income-adjusted
analysis, for every
increase in one
FP/GP, there is a
2.75 reduction in
AHC
admissions/10,000
population.
Self-rated access was
lower in areas with
greater proportions
of uninsured
(R2=0.73, p<0.001)
and Medicaid
insurance (R2=0.61,
p<0.001).
PH admissions were
higher in zip code
clusters with higher
proportion of
uninsured and
Medicaid patients.

Other factors like quality of
patient care, availability of
nonphysician providers (i.e.
nurse practitioners or
Physician Assistant),
prevalence or burden of
illness, disease severity, or
physician practice patterns
could affect findings.

Access to care is best
measured by the patient’s
perspective.
Researchers could not
distinguish repeat
hospitalizations.
More research is needed to
determine change of PH
over time and PH variation
after changes in healthcare
system.
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Physician practice
style did not explain
variation in PH rates.

Billings, J.,
Anderson, G. M.,
& Newman, L. S.
(1996). Recent
findings on
preventable
hospitalizations. H
ealth
Affairs, 15(3),
239-249.

Pappas, G.,
Hadden, W. C.,
Kozak, L. J., &
Fisher, G. F.

Access to Primary Care &
Quality

Ambulatory care sensitive
(ACS) conditions

Compare PHs in Canadian
(universal health insurance
coverage) and United States
(U.S.) (non-universal
coverage) cities by income

ACS conditions not listed
ICD-9 codes: N
Age group: 0-64

African American
race and poverty
were predictors of
limited access to care
In 1982, low-income
areas faced a 2.8
times likelihood of
PH compared to high
income areas. By
1993 that likelihood
grew to 3.4 times for
low-income areas.
The strongest
associations were
seen in Buffalo and
Newark where more
than 80% of
variation in PH rates
were explained by
income.

Access to Primary Care

12 AHC
Pneumonia; CHF; asthma;
cellulitis; perforated or

From 1982-1993, allcause
hospitalizations
decreased by 11.5%
while PHs increased
by 28.3%.
In those 0-64 years
old, Blacks had more
than twice the rates

Higher disease prevalence
in low-income areas could
impact findings.
Access to care may be
explained by other barriers,
including lack of child care,
care-seeking behavior, lack
of transportation, or
physician practice style.
Rates of PH could be used
as a monitoring or
evaluation tool for access to
care.

Disease severity, number of
chronic condition, or
patients’ delay of care could
impact findings.
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(1997). Potentially
avoidable
hospitalizations:
inequalities in
rates between US
socioeconomic
groups. American
Journal of Public
Health, 87(5),
811-816.

Evaluate AH as an indicator
of efficiency and equity in
the US healthcare system

bleeding ulcer; pyelonephritis;
diabetes with ketoacidosis or
coma; ruptured appendix;
malignant hypertension;
hypokalemia; immunizable
conditions; gangrene

Shi, L., Samuels,
M. E., Pease, M.,
Bailey, W. P., &
Corley, E. H.
(1999). Patient
characteristics
associated with
hospitalizations
for ambulatory
care sensitive
conditions in
South
Carolina. Southern
medical
journal, 92(10),
989-998.

Access to Primary Care

24 ACS conditions

Examine patient
sociodemographic
characteristics and costs
associated with PHs for
ACS conditions in South
Carolina

Immunization preventable
conditions; grand mal status
and other epileptic
convulsions; severe ear, nose,
and throat (ENT) infections;
pulmonary tuberculosis; other
tuberculosis; bacterial
pneumonia; asthma; angina;
cellulitis; skin grafts; diabetes
“A”; diabetes “B”; diabetes
“C”; gastroenteritis; kidney
and urinary tract infection
(UTI); dehydration; nutritional
deficiencies; dental conditions;
COPD; CHF; hypertension;

ICD-9 codes: Y
Age group: 0-65+

of PH compared to
Whites.

People with Medicaid could
be sicker than people with
Low income and race private health insurance or
were predictors of
no health insurance.
access to primary
care.
AH may not be completely
avoidable. For example,
For each age group
asthma care with PCP may
under 65 years old,
not prevent an emergency
the lowest income
department (ED) visit or
group (less than
hospital admission.
$20,000) had two
times the rates of PH
compared to the
highest income
group (over
$40,000).
Non-white, females, Future research should
low-income, ruralexamine rates of PHs
dwelling individuals between patients admitted to
had higher rates of
the hospital compared to
PH due to ACS
patients not admitted to the
conditions.
hospital.
Patients with
Medicare and/or
Medicaid were more
likely to experience
PH due to ACS
condition compared
to patients with
private insurance
(23.53% vs. 13.43%,
p<0.01).

Researchers were unable to
control for external factors
like such as, disease
prevalence, patient care
seeking behavior, or
physician practice style.
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pelvic inflammatory disease
(PID); hypoglycemia
ICD-9 codes: Y

Those with no PCP
were 4.011 times
more likely to have
PH compared to
those with a PCP.

Age group: 0-64

Sanderson, C., &
Dixon, J. (2000).
Conditions for
which onset or
hospital admission
is potentially
preventable by
timely and
effective
ambulatory care.
Journal of health
services research
& policy, 5(4),
222-230.

Methodology

Nine ACS conditions12

Identify list of ACS
conditions by clinician
consensus in the United
Kingdom

Epilepsy unspecified; asthma
intrinsic; asthma unspecified;
fracture of radius and ulna
(lower closed); viral infection
unspecified; diabetes (insulindependent); hypoglycemia
unspecified; cellulitis of face,
etc.; diabetes (non-insulin
dependent)

Gaskin, D. J., &
Hoffman, C.

Access to Primary Care

12

Three separate panels of
clinical experts (17 GP and
17 hospital specialists)
developed a list of ACS
conditions.

Those 18-64 years
old made up 25,653
(15%) of PHs and
totaled $214 million
($100.8 million or
$3,929/ACS
condition
hospitalization when
using adjusted
charge/cost ratio).
Of 174 initial
conditions, 30 were
determined to be
avoidable.
Many similarities
between these ACS
conditions and the
ones used in US
hospital datasets.

If ACS conditions are used
for quality assessment, lists
of ACS conditions will need
to be updated repeatedly
over time.
Researchers note this list is
not the authoritative list for
ACS conditions; however,
clinician consensus adds to
the literature regarding ACS
conditions.

ICD-9 codes: Y
Age group: N/A
20 Preventable Hospital
Conditions (PHC)

Unadjusted and
adjusted models

Researchers could not
measure several factors,

Researchers provide several classifications of ACS conditions, including ACS conditions which are not urgent, weak ACS conditions, and ambulatory
care insensitive conditions. Only urgent ACS conditions are listed in this table.
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(2000). Racial and
ethnic differences
in preventable
hospitalizations
across 10
states. Medical
Care Research
and Review, 57(4
suppl), 85-107.

Estimate the effect of race
and ethnicity on the
likelihood of hospital
admission for an ACS
condition in 10 US states

Bronchiolitis; cellulitis;
dehydration; dental abscess;
gangrene; gastroenteritis;
grand mal seizures and
epileptic convulsions; iron
deficiency anemia;
hypoglycemia; kidney and
UTI; nutritional deficiencies;
pneumonia; ruptured
appendix; severe ENT
infections; angina; COPD;
CHF; diabetes; hypertension
ICD-9 codes: N

show Blacks and
Hispanics have more
PHs than Whites.
Even with private
insurance, Blacks
were still more likely
to experience a PH
due to an ACS
condition.
Rates of PH for
Blacks with private
insurance mirror
rates of PH for
uninsured Blacks.

Age group: 0-65+

Brown, A. D.,
Goldacre, M. J.,
Hicks, N., &
Rourke, J. T.
(2001).
Hospitalization for
ambulatory caresensitive
conditions: a
method for
comparative
access and quality
studies using
routinely collected
statistics.
13

Methodology

Eight ACS hospitalizations13

Utilize consensus
techniques to develop list of
ACS conditions

Asthma; angina pectoris; PID;
immunization preventable
infections; otitis media;
gastrointestinal ulcer;
malignant hypertension; CHF

1-Delphi panel
2-modified Delphi panel

ICD-9 codes: Y

3-questionnaire-based
survey (rural physicians)

Age group: N/A

Many similarities
between these ACS
conditions and the
ones used in US
hospital datasets and
research studies.

including overuse/underuse
of medical care or variation
in care-seeking behaviors by
race/ethnicity.
Researchers did not control
for disease severity or
disease prevalence.
Language or culture may be
possible barriers to care.
Future studies should
investigate differences in
rates between ER visits
compared to hospital
admissions.

Future research should
examine ACS conditions for
elderly or disabled groups
as a measure of quality of
care.

ACS conditions may
be used to evaluate
the effects of
healthcare policies
and compare
performance between
healthcare systems.

Although the Delphi Panel, Modified Delphi Panel, and Survey Based Panel agreed on varying ACS conditions, these eight ACS conditions represent
the conditions all panels agreed on.
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Canadian journal
of public
health, 92(2), 155.

Kozak, L. J., Hall,
M. J., & Owings,
M. F. (2001).
Trends in
avoidable
hospitalizations,
1980–
1998. Health
Affairs, 20(2),
225-232.

Access to Primary Care

12 ACS conditions

Examine national trends in
AH to measure access to
care in the US

Pneumonia; CHF; asthma;
cellulitis; perforated or
bleeding ulcer; pyelonephritis;
diabetes with ketoacidosis or
coma; ruptured appendix;
malignant hypertension;
hypokalemia; immunizable
conditions; gangrene
ICD-9 codes: N
Age group: 0-65+

If ACS conditions
are used to measure
access to primary
care, proper risk
adjustment should be
used so findings are
not biased.
The number of AH
due to ACS
conditions increased
from 2.2 million
(5.9% of all
hospitalizations) in
1980 to 3.7 million
(11.5% of all
hospitalizations) in
1998.
Rates of AH were
99.2/10,000 in 1980
compared to
133.8/10,000 in
1998.
Over 18 years, rates
of AH for Whites
decreased (53.8 to
49.1) but increased
for Blacks (92.5 to
113.5).
Those on Medicaid
and the uninsured
had the highest rates
of AH compared to

Limitations included no
SES variables and inability
to distinguish repeat
hospitalizations.
Researchers could not
control for physician
practice patterns, disease
severity, incidence, or
prevalence.
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Ricketts, T. C.,
Randolph, R.,
Howard, H. A.,
Pathman, D., &
Carey, T. (2001).
Hospitalization
rates as indicators
of access to
primary
care. Health &
place, 7(1), 27-38.

Access to Primary Care

20 ACS conditions

Examine relationship
between rates of ACS
conditions and primary care
resources and economic
conditions in North
Carolina

Immunization-related and
preventable conditions; grand
mal status and other epileptic
convulsions; convulsions “B”;
severe ENT infections; COPD;
bacterial pneumonia; asthma;
CHF; hypertension; angina;
cellulitis; skin grafts with
cellulitis; diabetes “A”;
diabetes “B”; diabetes “C”;
hypoglycemia; gastroenteritis;
kidney/UTI; dehydration;
dental condition

those with private
insurance.
There was no
statistically
significant
association between
PCP supply or
presence of
subsidized clinic and
PH rates.
Income and race
were predictive
factors of PH while
employment variable
approached
significance
(p=0.059).

ICD-9 codes: Y

Oster, A., &
Bindman, A. B.
(2003).
Emergency
department visits
for ambulatory
care sensitive
conditions:
insights into
preventable
hospitalizations.
Medical
care, 41(2), 198207.

Access to Primary Care
Explore if disease
prevalence, disease
severity, or ED admission
explain why Blacks, those
on Medicaid, and uninsured
patients have higher rates of
PHs in the US

Age group: 0-65+
Five ACS conditions
Asthma; CHF; COPD;
diabetes mellitus (DM);
hypertension
ICD-9 codes: Y

While those with
private insurance
were more likely to
be hospitalized,
uninsured patients
were less likely to be
hospitalized (OR,
0.7, p=0.08).

Age group: 18-64
Blacks had the
highest cumulative
prevalence among
the five ACS
conditions which is
why it is important to

Program stakeholders could
use this technique as an
invaluable evaluation and/or
monitoring tool for
programs and initiatives.
There should be a focus on
social and/or economic
determinants of health
instead of increasing the
number of medical centers.
External factors could
impact findings and should
be addressed: patient
compliance, language
barriers, cost of care, and
lack of transportation.
Disease severity, disease
prevalence, or physician
admitting practices did not
explain variations or higher
rates of PH.
Future research and medical
providers should focus on
early detection, prevent
deterioration, and decrease
ED utilization to reduce
costs and burden on
healthcare and hospital
systems.

160
control for disease
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Basu, J.,
Friedman, B., &
Burstin, H. (2004).
Managed care and
preventable
hospitalization
among Medicaid
adults. Health
services
research, 39(3),
489-510.

Access to Primary Care

22 Preventable conditions

Examine association
between managed care
enrollment and PHs in adult
Medicaid enrollees in New
York, Pennsylvania,
Wisconsin, and Tennessee

Congenital syphilis;
immunization-related
conditions; severe ENT
infections; COPD; diabetes,
convulsions, gastroenteritis
requiring hospitalization;
asthma; CHF; angina; bacterial
pneumonia; tuberculosis;
hypertension; cellulitis;
hypoglycemia; kidney/UTI;
dehydration-volume depletion;
iron deficiency anemia;
nutritional deficiencies; failure
to thrive; PID; certain dental
conditions
ICD-9 codes: N
Age group: 20-64

In adjusted analysis,
those who were
Black (0.74),
Hispanic (0.74), on
Medicaid (0.83), or
uninsured (0.75)
were significantly
less likely to seek
follow-up care after
ED visit.
Preventable
admissions were
more likely to occur
in those with
Medicaid HMO and
Medicaid Fee for
service (FFS)
compared to
commercial HMO
plans.

In each state, PHs
were more likely for
those on Medicaid,
African Americans,
females, older
individuals (45-64
years old), and
patients with less
disease severity.

Low Medicaid
reimbursement for
physicians and lack of
providers’ experience with
Medicaid population may
affect access to care.
One limitation of comparing
Medicaid patients to those
with private insurance is the
populations differ in various
characteristics, including
income, behaviors, health
status, lifestyle, and
employment.
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Smulowitz, P. B.,
Lipton, R.,
Wharam, J. F.,
Adelman, L.,
Weiner, S. G.,
Burke, L., ... &
Liu, B. (2011).
Emergency
department
utilization after
the
implementation of
Massachusetts
health reform.
Annals of
emergency

Access to Primary Care &
Evaluation of Health
Policy

Examine if Medicaid
expansion healthcare
policy, Oregon Health Plan,
had impact on rates of PH

Seven ACS conditions
Asthma; cellulitis; COPD;
CHF; diabetes, gangrene;
hypertension
ICD-9 codes: Y

After healthcare
policy implemented,
annual PH rates in
Medicaid +
uninsured population
increased from 46.1
to 54.9 per 10,000
persons.

Age group: 18-64

Investigate effect of
Massachusetts healthcare
reform on utilization of ED
for ACS conditions

Agency for Healthcare
Research and Quality (AHRQ)
prevention quality indicators
(PQI)
Specific ACS conditions not
listed in paper
ICD-9 codes: N
Age group: Not reported
Average age: 39.18

After healthcare
policy
implementation, in
adjusted analysis,
Medicaid +
uninsured population
had a higher
likelihood of
experiencing a PH
(OR=1.18, p <
0.001).
After healthcare
reform, ED
utilization for ACS
conditions for
uninsured/publicly
subsidized group
increased by 6.7
percentage points
(21.1% to 27.8%, p <
0.05).
Despite a reduction
in the number of
uninsured, ED
utilization increased
which means health

According to researchers,
increased rates of PH does
not equate to program
failure or poor quality but
may illustrate the need for
more ambulatory services or
demand for healthcare.
External factors like disease
prevalence or illness
severity could influence
findings.

Access to primary care
involves an array of factors
besides PCP availability,
including convenience of
ED hours and illness
severity.
Limitations include the
inability to perform
longitudinal analysis before
and after healthcare reform.
It may take time to see
changes in patient care
seeking behavior which may
reduce rates of PH.
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R, Feinglass J.
Emergency
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and After
Affordable Care
14

reform may not lead
to overall decrease in
ED visits.

Access to Primary Care &
Evaluation of Health
Policy
Examine effect of Medicaid
expansion on ED utilization
by type of visit in Oregon

Billings et al. (2000)
algorithm14
Specific ACS conditions not
listed in paper
ICD-9 codes: N
Age group: 19-64

Access to Primary Care &
Evaluation of Health
Policy
Describe changes in
uninsured ED visits for
ambulatory care sensitive
hospitalizations (ACSH)
before and after the
Affordable Care Act (ACA)
in Illinois

Agency for Healthcare
Research and Quality (AHRQ)
prevention quality indicators
(PQI)
Dehydration; bacterial
pneumonia, UTI, short-term
and long-term complications
related to diabetes, perforated
appendix, COPD or asthma in
older adults, hypertension,
heart failure, angina without

Medicaid expansion
in Oregon increased
probability of having
an ED visit by 7.0%
points (p = 0.003).
Medicaid coverage
was significantly
associated with
higher effect in
emergent but
preventable
hospitalizations
(effect=0.038, p =
0.032).
In adjusted models
for the uninsured
population,
Hispanics, nonHispanic Blacks,
females, and older
patients were more
likely to experience
an ACSH; however,
there was no
significant difference
pre- and post- ACA.

Researchers discuss
difficulty in isolating
Medicaid effect in
observational data because
uninsured patients versus
Medicaid patients are
different in many ways,
including health and
income.

Researchers contribute the
nonsignificant change in
pre- and post- ACA ACSH
rates to the possibility that
young adults may have
gained insurance through
their parents’ health
insurance as a provision
under the ACA.
Future research should
focus on access to primary

Billings, J., Parikh, N., & Mijanovich, T. (2000). Emergency department use in New York City: a substitute for primary care?. Issue brief
(Commonwealth Fund), (433), 1-5.
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procedure, uncontrolled
diabetes and asthma in
younger adults

ICD-9/ICD-10 codes: N
Age group: 18-64

care for Medicaid patients
when evaluating Medicaid
expansion.
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Appendix N. List of Ambulatory Care Sensitive (ACS) Conditions
Ambulatory Care Sensitive
(ACS) Conditions
1. Angina pectoris

References
[ICD-9 Codes]
A. D. Brown et al.
(2001)15
[413]

Comments
-

Sanderson and Dixon
(2000)
[413]

-

Exclude cases with a surgical
procedure [01-86.99] (Millman,
1993)
Intermediate coronary syndrome
(411.1)
Other acute and subacute forms
of ischemic heart disease (411.8)
Angina pectoris (413)

A. D. Brown et al.
(2001)
[493]

-

Asthma (493)
Extrinsic asthma (493.0)
Asthma unspecified (493.9)

-

Exclude cases with secondary
diagnosis of sickle cell [282.6]
and patients < 2 months
(Millman, 1993)
Pneumococcal pneumonia (481)
Pneumonia due to Hemophilus
influenza (482.2)
Pneumonia due to streptococcus
(482.3)
Bacterial pneumonia, unspecified
(482.9)
Pneumonia due to other specified
organism (483)
Bronchopneumonia, organism
unspecified (485)
Pneumonia, organism
unspecified (486)

Millman (1993)
[411.1, 411.8, 413]

2. Asthma

-

Millman (1993)
[493]

3. Bacterial Pneumonia

Sanderson and Dixon
(2000)
[493.0, 493.9]
Millman (1993)
[481, 482.2, 482.3,
482.9, 483, 485, 486]
Sanderson and Dixon
(2000)
[481, 485, 486]

-

15

This methodology paper used several physician panels—Delphi Panel, Modified Delphi Panel, and Questionnaire
Panel—to evaluate ambulatory care sensitive (ACS) conditions and develop consensus on specific conditions. For
this dissertation, eight (8) ACS conditions agreed upon by all panels from this paper were used to define
preventable hospitalizations.
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4. Cellulitis

Millman (1993)
[681, 682, 683, 686]

-

Sanderson and Dixon
(2000)
[682.0]
5. Chronic Obstructive
Pulmonary Disease
(COPD)

Millman (1993)
[491, 492, 494, 496,
466.0]
Sanderson and Dixon
(2000)
[496, 466.1]

6. Congestive Heart Failure
(CHF)

A. D. Brown et al.
(2001)
[428]

-

-

Millman (1993)
[428, 402.01, 402.11,
402.91, 518.4]

-

Sanderson and Dixon
(2000)
[428.0, 428.1]

-

-

7. Convulsions “B”

Millman (1993)
[780.3]

-

Exclude cases with surgical
procedure [01-86.99], except
skin incision and subcutaneous
tissue [86.0] where it is just
listed as surgical procedure
(Millman, 1993)
Cellulitis and abscess of finger
and toe (681)
Other cellulitis and abscess (682)
Cellulitis and abscess of face
(682.0)
Acute lymphadenitis (683)
Other local infections of skin and
subcutaneous tissue (686)
Acute bronchitis [466.0] only
with secondary diagnosis of 491,
492, 494, 496 (Millman, 1993)
Chronic bronchitis (491)
Emphysema (492)
Bronchiectasis (494)
Chronic airway obstruction (496)
Acute bronchitis (466.0)
Acute bronchiolitis (466.1)
Exclude cases with surgical
procedures [36.01, 36.02, 36.05,
36.1, 37.5, or 37.7] (Millman,
1993)
Congestive Heart Failure (428)
Malignant Hypertensive Heart
Disease with Heart Failure
(402.01)
Benign Hypertensive Heart
Disease with Heart Failure
(402.11)
Unspecified Hypertensive Heart
Disease with Heart Failure
(402.91)
Congestive Heart Failure,
unspecified (428.0)
Left heart failure (428.1)
Acute edema of lung,
unspecified (518.4)
Use for those age > 5 (Millman,
1993)
Convulsions (780.3)
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Sanderson and Dixon
(2000)
[780.3]
8. Dehydration - volume
depletion

Millman (1993)
[276.5]

-

9. Diabetes “A”

Millman (1993)
[250.1, 250.2, 250.3]

-

10. Diabetes “B”

Sanderson and Dixon
(2000)
[250.1]
Millman (1993)
[250.8, 250.9]

-

Sanderson and Dixon
(2000)
[250.4]
11. Diabetes “C”

12. Gastroenteritis

Millman (1993)
[250.0]
Sanderson and Dixon
(2000)
[250.0]
Millman (1993)
[558.9]

-

Examine principal and secondary
diagnoses separately (Millman,
1993)
Volume depletion disorder
(276.5)
Diabetes with ketoacidosis
(250.1)
Diabetes with hyperosmolarity
(250.2)
Diabetes with other coma (250.3)
Diabetes with other specified
manifestations (250.8)
Diabetes with unspecified
complication (250.9)
Diabetes with renal
manifestations (250.4)

-

Diabetes mellitus without
mention of complication (250.0)

-

Other and unspecified
noninfectious gastroenteritis and
colitis (558.9) (558)

-

Gastric ulcer (531)
Gastric ulcer, unspecified (531.9)
Duodenal ulcer (532)
Chronic duodenal ulcer (532.7)
Duodenal ulcer, unspecified
(532.9)
Peptic ulcer (533)
Gastrojejunal ulcer (534)
Epilepsy and recurrent seizures
(345)

Sanderson and Dixon
(2000)
[558]
13. Gastrointestinal ulcer

A. D. Brown et al.
(2001)
[531, 532, 533, 534]
Sanderson and Dixon
(2000)
[531.9, 532.9, 532.7]

14. Grand mal status and
other epileptic
convulsions

Millman (1993)
[345]

-
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15. Hypertension / Malignant
Hypertension

Sanderson and Dixon
(2000)
[345.1, 345.9]
A. D. Brown et al.
(2001)
[401.0, 402.0, 403.0,
404.0]
Millman (1993)
[401.0, 401.9, 402.00,
402.10, 402.90]

-

-

-

-

16. Hypoglycemia

17. Kidney/Urinary Tract
Infection

Millman (1993)
[251.2]
Sanderson and Dixon
(2000)
[251.2]
Millman (1993)
[590, 599.0, 599.9]

-

-

18. Severe ENT (ears, nose,
and/or throat) infections

A. D. Brown et al.
(2001)
[382]

-

Millman (1993)
[382, 462 463, 465,
472.1]

-

Sanderson and Dixon
(2000)
[465.9]

-

Generalized convulsive epilepsy
(345.1)
Epilepsy, unspecified (345.9)
Exclude cases with procedures
[36.01, 36.02, 36.05, 36.1, 37.5,
37.7] (Millman, 1993)
Malignant hypertension (401.0)
Unspecified hypertension (401.9)
Malignant hypertensive heart
disease (402.0)
Malignant hypertensive heart
disease without heart failure
(402.00)
Benign hypertensive heart
disease without heart failure
(402.10)
Unspecified hypertensive heart
disease without heart failure
(402.90)
Malignant hypertensive renal
disease (403.0)
Hypertensive heart and chronic
kidney disease (404.0)
Hypoglycemia (251.2)

Infections of kidney (590)
Urinary tract infection, site not
specified (599.0)
Unspecified disorder of urethra
and urinary tract (599.9)
Exclude cases with otitis media
[382] and myringotomy with
insertion tube [20.01] (Millman,
1993)
Otitis media (382)
Acute pharyngitis (462)
Acute tonsillitis (463)
Acute upper respiratory
infections (465)
Acute upper respiratory
infections, unspecified (465.9)
Chronic pharyngitis (472.1)

168
Appendix O. Preferred Reporting Items for Systematic Reviews and Meta Analyses
(PRIMS) Flow Diagram
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Appendix P. Cochrane Risk of Bias Tool

